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Description of an economical and delicate Balance; invented by Wm. 
Rirenie, FL R. S. Communicated by D. Srroner, £sq., Civil 
Engineer. 

TO THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 


Sirn,—An economical, and at the same time very delicate, balance, 


lor the determination of specific gravities, and the prosecution of 


chemical investigation in general, has hitherto, I believe, been deem- 
ed a desideratum;-—under this impression, [ send you the descrip- 
tion of one, possessing these advantages in an eminent degree, and 
which, I have little doubt, will prove acceptable, if not useful, to 
many of your readers. 

The instrument I am about to describe is the contrivance of a very 
iearned and talented scientific gentleman, Mr. William Ritchie, 
M. A. F. R.S., whose acquaintance I had the pleasure to make, at 
Paris, in the year 1826, and is one amongst many other highly inge- 
nious inventions of his, which he was kind enough to communicate 
to me. 

The annexed sketch represents one of these balances—A, B, Fig. 
1, is the beam, which is made of two slender pieces of any light sort 
of wood, sprung together at each end, and kept asunder in the mid- 
dle by means of a wooden piece, C. These three pieces are to be 
well glued or otherwise securely fastened to each other. Through 
the end of each arm of the beam, and also through the centre of the 
piece C, is to be driven tight a small piece of hardened steel, formed 
like the straight part of an ordinary penknife blade, and of a length 
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218 Ritrcutr’s Economical Balance. 


sufficient to project on each side one-quarter or one-third of an inch. 
These blades, or knife edges, are to be fixed, as nearly as may be, equi- 
' distant from the centre, though any great nicety in this adjustment 
is quite unimportant, as we shall see presently. The edges of the 
blades should be situated nearly in the same horizontal plane, and 
must be elevated a little above the centre of gravity of the beam, 
for reasons which are too well known to be repeated here. ‘The 
fulcrum of the balance rests upon two pieces of thermometer tube, 
each about half an inch in length, and drawn out in the flame of 
a lamp so as to reduce their diameter in the middle as shown at 
Fig. 2. These bits of tube are cemented with sealing wax into two 
nae sunk in each side of a forked piece of wood, (see Fig. 5,) 
orming the upper extremity of a column, which serves as a stand 
for the instrument. ‘The scale hooks are also formed of thermome- 
ter tube, and are represented at Fig. 4. Fig. 5 shows one of the 
knife edges. 


In using this balance for taking the specific gravity of bodies, o 
for any other purpose, we must always operate in the manner first 
pointed out, (if I recollect rightly,) by the Chevalier Borda; that is, 
the substance to be weighed is to be put into one of the scale pans 
and ey counterpoised by means of small shot, metallic filings, 


&e. contained in the other; when this has been effected, the sub- 
stance is to be removed from the scale, and its place supplied by 
known weights which are added until an equilibrium is obtained. By 
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Tuore’s Running Cap Spinner. 


operating in this manner, that perfect equality in the two arms of the 
lever, (so difficult to arrive at in practice,) becomes evidently of no 
moment, as has already been remarked in describing the instrument. 

From the exceeding lightness of the beam, and the very small ex- 
tent of touching surface between the knife edges and their glass sup- 
ports at the points of contact, it will readily be conceded that the 
friction must necessarily be less than in balances of the ordinary 
construction; its accuracy will be therefore superior, whilst it may 
probably be constructed, in most places, for the hundredth part of 
their cost. 

In conclusion, it will perhaps be proper to observe, that in operat- 
ing with this instrument, when it has been properly adjusted, it will 
be found to vibrate for a very considerable time before coming to rest; 
an additional proof of its great delicacy, but which, on most occa- 
sions, would be found rather tedious: to obviate this inconvenience, 
the ingenious inventor inserted in the end, A, of the beam, (Fig. 1,) a 
common sewing needle, which, when the beam was in a horizontal 
position, pointed towards the middle of a small piece of pasteboard, 
D, whereon was traced a number of equi-distant lines, the spaces be- 
tween which, for distinction sake, I shall call degrees: The middle 
division was marked zero, and the others 1, 2, 3, &c., increasing 
from zero both upwards and downwards, ‘This piece of pasteboard 
was aflixed to a small stand, as shown in the drawing. ‘The follow- 
ing is Mr. Ritchie’s method of using this apparatus; after the sub- 
stance has been counterpoised, the beam must be suffered to vibrate, 
and the number of degrees through which the needle passes, both 
above and below zero, be noted; we must then remove the substance 
and substitute weights in its stead, until the needle vibrates between 


the identical divisions it previously did; by this means we get rid of 


the inconvenience above alluded to, and arrive at results equally ac- 
curate with those we should have obtained by suffering the beam to 
come to rest. 
I am, sir, very respectfully, 
Your most obedient servant, 
D. Srroset, Jr. 

Vew York, September 1st, 1831. Engineer. 

Note. —One of the above described balances was compared, in the 
laboratory of Gay Lussac, with those made by the most eminent 
workmen, and was found to equal them in sensibility and accuracy. 
—Epiror. 


A description of Thorp’s improved Running Cap Spinner, with a 
drawing showing its proper construction for spinning into a shut- 
tle bobbin. Published by request of the patentee. 

Ar page 388, vol. vi. we inserted a specification of a patent for 
improvements on the running cap spinner, accompanied by draw- 
ings. It was the design of Mr. Thorp to have had an engraving of 
the spindle as now presented, on the plate which accompanied his 
specification, but the drawing was not received until too late for the 
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engraver: we have therefore had the present cut made to remedy 
this omission. 7 
Thorp’s Running Cap Spinner. 

in a A, isa tunnel formed of sheet iron, brass, 
tin, or any other suitable substance. Its 
nosle is generally made of an equal diam- 
eter throughout, although this is not abso- 
lutely nag eps The cavity of said nosle 
ought to be no longer than is suflicient to 
allow the body of the bobbin to traverse up 
into it without interference. 

It is supported at the top of the spindle 
by a conical socket which suits the taper of 
the spindle, and is held down to its place 
by a pin which passes entirely through said 
nosle, occupying a part of its conical hol- 
low. One side of the tapered part of the 
spindle is scarfed off so as to allow the pin 
and nosle to go down to a proper bearing, 
and is there held by an oblique or horizon- 
tal notch, which is formed in one side of 
said scarf level, with the pin, and in which 
the pin hitches. The diameter of the brim 
of the tunnel should be considerably larger 
than that of the bobbin or roll of yarn, so 
as to admit the check within the brim, with- 
out interfering with the bobbin or yarn. B, 
is the roll of yarn on the bobbin. C isa 
conical spiral spring used for the purpose 
of allowing the bobbin to be pressed down 
when piercing the yarn. The upper end 
of this spring is confined to a thin plate o! 
sheet iron, brass, or tin. Said plate is a 
small size larger than the head or base of 
the bobbin, so as to be taken hold of with- 
out interfering with the bobbin. This plate 
is perforated in the centre, and loosely en- 
compasses the spindle. It has a tube ex 
tending up into the bobbin a short distance, 
or it may be made dishing, so that the bas: 
of the bobbin which sets on it, will find a 
sufficient friction from which to receive 
motion. In case of piercing the yarn whe! 
the bobbin is at its highest elevation, the 
plate is taken hold of and pressed down for 
that purpose. The lower end of the spring 
is confined to the thimble D, which thimble supplies the place of tl 
collar described in the former publication, to which reference may be 
had. EK, is the box that forms the upper bearing of the spindle. ©, 
the check. F, the lifter on which the above named thimble sets. 
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Proposed plan for Smelting Iron Ore with Anthracite Coal. 


FOR THE JOURNAL OF THE FRANKLIN INSTITUTE. 


‘Tue annexed communication was received from an unknown cor- 
respondent, and we have concluded to insert it in our journal, as it 
relates to a subject which we deem of the highest importance; we 
are not disposed to place much reliance, a priori, upon the value of 
his suggestions, as_some of them are new and untried; but we are 
open to conviction as to their utility;—others we know to be errone- 
ous. ‘The writer has, we think, overrated the advantages of the water 
blast. That it produces a cheap and uniform blast is unquestionable, 
but the air which issues from it is so saturated with moisture as to 
occasion an increased expenditure of fuel, which more than counter- 
balances any advantages resulting from the cheapness and facility of 
construction, besides occasioning very serious inconveniencies in 
those furnaces in which the highest temperature is desirable. As to 
his suggestion of introducing a small jet of steam, we must be permit- 
ted to question its advantages; the experiment was tried many years 
since, in England, and failed. See Jour. Arts and Manuf. iv. 235, 
quoted in Hassenfratz’s Siderotechnie, ii. 150. . We invite the at- 
tention of our readers and correspondents to the importance of devis- 
ing a mode of applying anthracite to the smelting of iron ore. 

Com. Pus. 


On the top of a reverberatory furnace, build a vertical furnace, 
with its lower extremity, or crucible, connected with the lower fur- 
nace, in such a manner that the hearth of the lower furnace shall 
serve for the hearth of the upper furnace also. The shape of the 
upper furnace may be similar to the common blast furnace, and its 
height about the same as the length of the lower furnace. The top 
of the upper furnace must not be open like the common blast furnace, 
but covered, and connected by a flue to the chimney of the lower 
lurnace. 

There must be an opening near the top of the upper furnace, for 
the introduction of the coal and ore, which must be kept closed, so 
that no air can enter, only through openings made for that purpose 
near the bottom of the furnace, in order to supply air for combustion. 
The flues of the furnaces must be connected and turned horizontally 
and inserted into a water blast, or frompe, (for the manner of con- 
structing which, see Rees’ Cyclopadia—article, water-bellows; and 
also in the Chemistry of the Arts, published by Porter, 1830, p. 57 
and 58, there is an account given of its producing a very powerful 
draught of air through a furnace.) The reverberatory furnace must 
first be raised to a sufficient degree of heat; then the upper furnace 
charged with coal and ore: as the one melts it drops from the cruci- 
ble of the upper furnace into the hearth of the lower furnace, where 
it will be kept fluid, until sufficient is collected to be drawn off. It 
is believed that a sufficient flame may be produced from anthracite 
coal to heat the reverberatory furnace, by introducing a small jet of 
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steam, as has been done by the Messrs. Wetherells, of Philadelphia. 
If bituminous coal were used in the lower furnace, it would probably 
not affect the quality of the iron, as it would be always covered with 
fluid cinders. 

The author of these suggestions melted iron ore very easily, in a 
small air furnace with anthracite coal, the only difficulty met with 
was, that the metal chilled on the hearth of the furnace. If, in 
this experiment, there had been means of keeping the melted metal 
fluid, the ore might have been smelted very fast, on a small scale, as 
there was no difficulty in keeping up a sufficient degree of heat to 
melt the ore in the furnace, above the fayere, or opening, for the in- 
gress of the air. ‘The result of this experiment, and a knowledge of 
the fact, that a very powerful air draught may be obtained by the 
mode above referred to, (viz. the water-draught,) and a belief thata 
blast given by bellows is not so conducive to the rapid combustion 
of anthracite coal, as a more uniform and general blast, has induced 
me to make these suggestions to those who feel a suflicient interest 
to make experiments, in order to accomplish so important an object. 

A. B. 

Lebanon, Penn., August, 1831. 


On Blasting Rocks. By Roserr Hare, M. D., Professor of Chen- 
istry in the University of Pennsylvania. 


Aw account has lately been published of the death of a workman, 
near Norristown, dreadfully bruised, and lacerated, by the blasting 
of a rock. I have ascertained that the process for blasting rocks may 
be rendered safer than the firing of a fowling piece, by a new appli 
cation of galvanism. I was led to make this improvement in conse- 
quence of an application by a patentee, (Mr. Moses Shaw,) for as- 
sistance in perfecting his patented mode of blasting rocks by an 
electric discharge from a Leyden Jar. 

In a letter dated June ist, 1831, he says, **I have been engaged 
in blasting rocks by means of a fulminating powder, introduced into 
several cavities, and ignited in all of them simultaneously, by a spark 
from an electrical machine, by which means masses of a much large: 
size, and of a much more suitable shape, for any object in view, may 
be procured, than by the old plan. I have, however, to lament my 
inability to succeed in this method of blasting during a great part ol 
the year, when, in consequence of the unfavourable state of the wea- 
ther, the ignition cannot be effected by electricity in any mode whicli 
I have devised, or which has been suggested by others, although | 
have consulted al! the best informed professors to whom I have had 
access.” 

It occurred to me as soon as this statement had been made by Mr. 
Shaw, that the ignition of gunpowder, for the purposes he had in view, 
might be effected by a galvanic discharge from a deflagrator, or calo 
rimotor, in a mode which I have long used in my eudiometrical ex 
periments to ignite explosive gaseous mixtures. “Phis process is fre: 
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from the uncertainty which is always more or less attendant upon 
the employment of mechanical electricity for similar purposes. 

The expectation thus arising has since been fully verified. I have 
ignited as many as twelve charges of gunpowder at the distance of 
one hundred and thirty feet from the galvanic machine employed. 
This distance is much greater than is neceasary to the safety of the 
operator, as the deflagrator may be shielded so as not to be injured 
by the explosion, and by means of levers and pulleys, it may be made 
te act at any distance which may be preferable. There is no limit 
to the number of charges which may be thus ignited, excepting those 
assigned, by economy, to the size of the apparatus employed. 

hese remarks have reference to the principal and highly impor- 
tant object of Mr. Shaw’s project, which is, to ignite at once a great 
number of charges in as many perforations so drilled in a rock as to 
co-operate simultaneously in the same plan. By these means it is 
conceived that the stone may be separated into large prismatic or 
tabular masses, instead of being reduced to irregular Ceamente of 
an inferior size. ‘The object to which I propose now to call atten- 
tion more particularly is, a modification of the common process of 
blasting by one charge, which renders that ences perfect!; safe. 

This part of the subject I shall introduce by premising that almost 
all the accidents which have taken place in blasting rocks, have oc- 
curred in one of the three following modes: 

ist. ‘The explosion has taken place prematurely, before the ope- 
rator has had time to retire. 

2nd. A premature explosion has ensued from a spark produced 
by the collision arising from ramming into the orifice of the perfora- 
tion, containing the powder, the brickdust or sand employed to 
close it. 

Sd. The fire not reaching the charge after the expiration of a pe- 
riod unusually long, and the operator returning to ascertain the cause 
of the supposed failure, an explosion ensues when he is so near as to 
suffer by it, as in the instance near Norristown, lately published. 

The means of communicating ignition, to which I have resorted, 
are as follows:— 

Three iron wires, of whica one is of the smallest size used for wire 
gauze, the others of the size, (No. 24,) used by bottlers, are firmly 
twisted together. ‘This is best accomplished by attaching them to 
the centre of the mandril of a lathe, which is made to revolve while 
the other ends of the wires are held by a vice, so as to keep them in 
a proper state of tension. After being thus twisted, a aoa portion 
is untwisted, so as to get at, and divide, the larger wires by means 
of a pair of nippers. In this way the smaller wire is rendered the 
sole mean of metallic connexion between the larger ones. These are 
tied in a saw kerf, so made in a piece of dogwood as to secure them 
from working, which, if permitted, would cause the smaller wire to 
break apart. At one end, the twist formed of the wires is soldered 
to the bottom of a tin tube of a size to fill the perforation in the rock 
to such a height as may be deemed proper. This tube being sup- 
plied with gunpowder, the orifice is closed with a cork, perforated 
Vor. VILL—No. 4.—Ocroner, 1831. 30 
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so that the twisted wire may pass out through it without touching 
the tube at any point above that where the finer portion alone inter. 
venes. ‘To the outside of the tube a copper wire, about No. 16, is 
soldered, long enough to extend to a copper, or leaden, rod proceed- 
ing from one of the poles of a galvanic deflagrator, or calorimotor. 
The wire passing through the cork, from the inside of the tube, is in 
like manner made to communicate with the other pole. The con- 
nexions between the wires, rods and poles, should be made by means 
of soft solder, previously to which we must imagine that the tube 
has been introduced into a perforation made for its reception in a 
rock to be blasted. ‘The tin tube may be secured within the rock by 
the usual method of ramming in brickdust or sand, by means of a 
punch, having holes for the protection of the wires of communication 
already described. 

The apparatus being thus prepared, by a galvanic discharge, pro- 
duced by the movement of a lever through a quarter part of a cir- 
cle, the finer wire is ignited, in the place where it intervenes solely 
in the circuit, so as to set fire to the surrounding gunpowder. 

As the enclosure of the gunpowder in the tube must render it im- 
possible that it should be affected by a spark elicited by ramming, 
as no means of ignition can have access to the charge besides the 
galvanic discharge; and as this can only occur by design, with an in- 
tention to commit murder or suicide, or from unpardonable neglect, 
it is inconceivable that an explosion can take place in this method 
of blasting, when any person is so situated as to suffer by it. 

It must be obvious that in all cases of blasting under water, the 
plan of the tin tube, and ignition by a galvanic circuit must be very 
eligible. 

I hope Mr. Shaw may meet with the patronage which his project 
merits. 

Rost. Hare. 


FRANKLIN INSTITUTE. 
Explosions of Steam Boilers. 


Tue committee appointed to investigate the causes of explosions 
in steam boilers have had the subject under consideration for some 
time;.and have pursued with as much diligence as possible the course 
of experiments instituted with a view to shed light on this question. 
These experiments require much nicety and care; and the members 
of the committee are all so much occupied in their own private busi- 
ness that the inquiry is necessarily protracted. Some of the results 
which they have already obtained, they believe to be curious, and 
they will not fail in due time to lay them before the public. ‘Their 
present intention is to communicate a portion of the letters which 
they have received. Although the replies to their circular have not 
been so numerous and detailed as they might wish, yet the com- 
mittee have been favoured with many very interesting comimunica- 
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tions which they believe it would be an act of injustice to their au- 
thors longer to withhold from the public. 

Independently of the general information which they are calculat- 
ed to give, the circulation of these letters may be productive of other 
advantages. By publishing the opinions of able and intelligent ob- 
servers, the committee hope to elicit a discussion of them by others. 
Such a discussion cannot fail to enlighten us still more on the nume- 
rous causes of the accidents which have occurred. 

The committee, moreover, are under the impression that many acute 
and intelligent observers have been, from an excess of diffidence as 
to their talents for writing, induced to suppress their communica- 
tions. Perhaps, after seeing the nature of the information required, 
they may feel disposed to contribute their share to the general stock. 
Facts, plainly and clearly stated, are the most valuable contribution 
which can be made; and there is scarcely a practical mechanic on 
our western waters who may not be able to communicate something 
that has escaped the attention of ethers. If any letters should come 
in a form not exactly fitted for publication, the committee would, 
with the permission of their authors, revise them with that view. 

To avoid any appearance of partiality, the committee have deter- 
mined to publish these letters in the order of their date, but they have 
been induced occasionally to deviate from this rule, so as to group to- 
gether such as refer to the same accident. By exhibiting the views 
of different writers upon the same explosion, in one continued series, 
it will be easier to come at the truth as to its real cause. Thus, for 
example, in relation to the Helen M‘Gregor and Caledonia, the com- 
mittee will have the pleasure of presenting, in the next number, se- 
veral letters which mutually confirm each other. 

In order to collect all that bears upon that investigation, the com- 
mittee are induced to commence their publication with the reprint 
of a very interesting pamphlet published many years since in this 
city, but which has now become very scarce, For the copy which is 
in their possession, the committee are under obligations to Roberts 
Vaux, Esq. the chairman of the committee of councils to whom this 
matter was at that time referred. 


1. Report of the Joint Commitiee appointed by the Select and Common 
Councils, on the subject of Steam Boats. 


The joint committee of the select and common councils appointed 
to consider “ whether any, and if any, what, regulations can be en- 
forced in relation to the use of steam, employed in propelling boats for 
the accommodation of passengers, which arrive at, and depart from, 
the wharves within the jurisdiction of the corporation: and also, 
(should it be necessary,) **/o prepare a memorial to the legislature of 
the state, soliciting its interposition, effectually to control the use of 
steam in passage boats,” Report: 

That, sensible of the importance of the duty assigned them, they 
have devoted much time and attention to the investigation. They 
have availed themselves of the learning and experience of scientific 
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characters, whose prompt, candid, and able illustrations and advice 
on the subject, are entitled to ede a which the commit- 
tee take pleasure in rendering for themselves, and on behalf of their 
constituents. 

Convinced by the notorious and afflicting fact, that human life had 
been frequently destroyed in consequence of the bursting of the 
boilers of steam engines, used in navigating boats, it became a promi- 
nent and interesting question with the committee, whether any, and 
what effectual mode could be adopted to prevent such explosion. ‘To 
the gentlemen previously alluded to, the inquiry was submitted. 
Their opinion of the necessity of legal interference, with a plan for 
testing the strength of boilers, and contemplating the attachment to 
them of safety valves, to be placed beyond the reach of the caprice 
or temerity of engineers, being furnished, it was with a circular note 
transmitted to the proprietors of those steam boats which pass upon 
the Delaware, and accompanies this report, numbered 1. 

A disposition to acquiesce in the regulations and precautions, thus 
suggested, was manifested by the persons to whom they were propos- 
ed; but it was alleged by some of them, that their adoption would not 
provide against a// the casualties incident to the management of 
steam engines which might produce explosion. It was represented, 
that the plan was calculated to give unjustifiable confidence to the 

ublic, that thereby the use of high steam would be sanctioned, when 
m fact, the most destructive consequences must inevitably be visited 
upon every person on board vessels propelled by it, should an acci- 
dent from any cause whatever happen to a boiler, with which it was 
charged. And it was furthermore affirmed, that the fracture of boil- 
ers containing steam of the pressure ordinarily used in boats, could 
not subject passengers to injury, inasmuch as such occurrences had 
frequently taken place, producing no other inconvenience than delay 
to repair them. 

With considerations of this nature the committee could not but be 
impressed, whether they regarded the responsibility fairly attachable 
to themselves, in recommending a course for councils to pursue, or 
anticipated the unhappy and afflicting consequences that might, in 
the range of probability, occur to those whose reliance for safety 
should be upon the entire security of the plan proposed. 

A new train of reflection being thus excited, the committee were 
induced again to apply to the gentlemen who had previously aided 
them with their advice, from whom they solicited the favour of an- 
swers to the questions exhibited in the document numbered Q, here- 
with submitted. 

The replies to those inquiries are contained in the communications 
numbered 3, 4, and 5—now farnished. 

Much valuable and important information was derived from those 
letters, the nature of which has induced the committee to believe, 
that the use of steam employed in passage boats, is a subject so deeply 
and extensively interesting to society, as to render municipal enact- 
ments inadequate to a complete regulation of those establishments. 
To the higher authority of the state legislature, they would therefore 
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earnestly recommend the subject, with a confidence, that its wisdom 
will devise, and its power enforce, such legal restraints as the object 
manifestly requires. 

With this view, they respectfully submit the propriety of collect- 
ing further facts, to accompany a memorial to the Senate and House 
of Representatives of the commonwealth of Pennsylvania at its en- 
suing session. 

Roserts Vaux, 
Ww. Smirn, 
Wituasm Lenmay, 
Hor. Binvey, 
Gro. Vaux. 


Philadelphia, July 14, 1817. 


(No. 1.) 
(crRcULAR.) 

The unhappy consequences which have resulted from the explo- 
sion of the boilers of steam engines, employed in propelling boats 
for the accommodation of travellers, has excited serious and just ap- 
prekensions in the public mind, prejudicial to the interests of those 
valuable establishments, and requiring the interposition of such as 
are intrusted with the guardianship of the common welfare. Under 
impressions of this character, the select and common councils of the 
city of Philadelphia, appointed a joint committee to inquire what re- 
gulations ought to be enforced, in relation to the use of steam, so far 
as their authority might extend to vessels navigated by that agent, 
which arrive at, and depart from, the wharves, within the jurisdiction 
of the corporation, That committee anxious to learn from disinte- 
rested persons, of unquestionable scientific knowledge, what mode 
could be adopted to render the boilers of steam boats perfectly safe, 
addressed a letter to Professor Cooper, Joseph Cloud, Jacob Perkins, 
and Frederick Graff, in answer to which those gentlemen have fur- 
nished the opinions herewith exhibited. Previously, however, to the 
adoption of any measures, predicated upon this report, it was con- 
ceived to be most respectful to submit it to the proprietors of steam 
boats. I comply, therefore, with the directions of the committee, in 
transmitting this circular, with a request that on, or before, the 25th 
instant, information may be communicated, whether the plan pro- 
posed will be acceded to by those interested, or not. 

Very respectfully, 
Roserts Vaux, 
Chairman of the Committee of Select and Common Councils 
Philadelphia, 6 mo. (June) 12, 1817. 


To Roserts Vaux, Esq. 
Chairman of a Joint Committee of the Select and common Councils 
of the city of Philadelphia. 
The committee to whom: was referred the question, “ whether any, 
and what effectual mode can be adopted, to render the boilers of steam 
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engines employed in propelling boats, free from the danger of explo- 
sion,” having met, and jointly considered the subject, are of opinion, 

That, for the or of preserving the credit, and securing to the 
public the benefit of conveyance by means of steam boats, some re- 

ulations are absolutely necessary, and may be adopted without in- 
jury to the owners of vessels so navigated, whose interest ought to 
coincide in this respect with the interest of the public. 

That two improvements are very desirable: if adopted, would 

rove sufficient to ensure the safety of the passengers from the 
dreadful accidents which have lately taken place, by the bursting of 
boilers, and the explosion of steam strongly heated: these are, 

First, to adopt and enforce the following regulations, viz. allow- 
ing every captain or owner to navigate his vessel with steam raise: 
to whatever temperature he thinks most expedient for his own pur- 

ses, he should be compelled to permit inspectors, appointed by 

aw, once in every month, to prove the strength of his boilers, by 
loading them for the purpose of ascertaining their strength; first, with 
double, and afterwards with once and a half the force of the steam 
he proposes permanently to use, by filling them with water, and 
loading a pipe with the weight necessary to give to the boiler the re- 
quired pressure. This can be conveniently managed by pressure on 
Bramah’s principle, and need not occupy an hour’s time. Thus, if 
the captain proposes to work with steam pressing with a force of ten 
pounds on the square inch, let the boiler be tried with a pressure of 
twenty pounds on the square inch; and then with a force of fifteen 
pounds per square inch. If it stands this trial, it may reasonably be 

resumed to bear the required pressure of ten pounds per square 
inch, until the next monthly period of trial appointed by law. To 
make it sure that the engine shall not be worked in any intermediate 
time, by means of steam affording a higher pressure than that requir- 
ed, let a separate safety valve be provided, and kept locked up ina 
box connected with the steam engine apparatus, of which box the 
inspector appointed by law ought to be permitted and required to 
keep the key, which box should not be opened till the next period of 
inspection. This safety valve should be regulated to the pressure 
required, and at which the steam engine is to be actually worked. 
So that however high the common exposed safety valve may be load- 
ed by those who work the engine, the safety valve, locked up, shall 
enw prevent the use of any higher pressure than that permit- 
ted. 

A second improvement would be, to separate the steam engine ap- 
paratus by strong partitions erected between this and the part of the 
vessel occupied by the passengers: which partitions should be so con- 
siructed as to be decidedly the strongest part exposed to explosion, 
should such an event take place. Hence the planking of the sides 
of the vessel near to the steam engine apparatus, and the part of the 
deck that covers it, should be purposely made somewhat weaker than 
the partitions, and more liable to be torn or blown away by an ex- 
plosion, which in such case could not affect the passengers. 

The committee beg leave to observe, that such trials of the strength 
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of boilers are on the same principle with the acknowledged neces- 
sity of trying the strength and resistance of all kinds of fire arms: 
and that the periodical repetition of these trials is made necessary 
by the unavoidable wear and tear of the machinery to which a steam 
engine is exposed. 

The second ne ogee is suggested from the common practice 
of gunpowder makers, who are also liable to dangerous explosions, 
and who make those sides of their rooms weak, where an explosion 
can do the least damage when forced by the strength of the other 
sides to take that direction. 

The committee further observe, that the boilers of the steam en- 
gine should be made of sheet and not of cast iron, which in case of 
explosion is much more dangerous from its fragments than sheet iron. 
But if the improvements now suggested by the committee should be 
adopted, it is hardly possible for an explosion to happen at all, or, 
if it should happen, to prove dangerous in any degree to the passen- 
gers in the vessel. 

Those owners of steam boats who are willing to submit to the pro- 
posed regulations, ought to be strongly recommended to the public 
in preference to others: but the &nse of safety that a passenger will 
feel in consequence of these improvements being adopted, will be of 
itself a sufficient recommendation of those boats wherein they are 
adopted. All which is respectfully submitted. 

Tuomas Cooper, 

Joseru Croup, 

Jacon Perkins, 

Freperick Grarr. 
Philadelphia, June 11, 1817. 


(No. 2.) 
Thomas Cooper, Joseph Cloud, Jacoh Perkins, and Frederick Graff, 
Esquires. 


I am directed by the joint committee of the select and common 
councils of the city of Philadelphia, appointed on the subject of steam 
boats, to submit the following questions for your consideration, and 
request the favour of answers, as early as they can be furnished, 
consistently with your convenience. 

Very respectfully, 
Ronerts Vaux, 
Chairman, &c. §c. 
Philadelphia, 7 mo. (July) 3, 1817. 


First. Whether what is commonly called a high pressure engine 
is, in your opinion, proper for a passage boat; whether, with the pre- 
caution of proving the boiler once a month, and a double safety valve, 
as proposed by you, will render them perfectly safe; and whether, in 
case of an explosion when the steam is at the ordinary pressure at 
which such engines are worked, it would not probably be fatal to the 
life of most of the persons on board. 
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Second, Whether .an engine that works with a pressure of from 
seven to ten pounds to the square inch, would, in case of explosion, 

bably do any injury, except to persons who were immediately ad- 
jacent to the boiler, or who were not separated from it by a parti- 
tion; and whether the common partition in use in boats navigated by 
low pressure, and the distance at which passengers on deck or in the 
cabin are from it do not make them safe? 

Third. Whether, to your knowledge, boilers on the low pressure 
plan have not frequently burst without any injury whatever to the 
passengers; and if any case to the contrary exists, what are the par- 
ticulars of it? What experience have you on the subject of explo- 
sions of high pressure engines, and the consequences? 


(No. 3.) 

To Roserts Vaux, Esq. 
Chairman of a Joint Committee of the Select and Common Councils 

of the city of Philadelphia. 

1n,—In reply to the further questions proposed by the commit- 

tee, the undersigned states as his @pinion, 

1, That whatever be the construction of a steam engine on board 
a boat, the precautions eneeey recommended in a former report to 
the committee, are indispensadle to the perfect safety of the passen- 


rs, 
2. Although, with due maga and continual care, the danger 
arising from engines working with high pressure, may be reduced 
so as to render them as little liable to explosion as the engines that 
work with a low pressure, yet accidents must be calculated upon 
to happen to engines of all and every construction, at one time or 
other. In such cases, the danger will be far greater from engines 
worked with steam of high pressure, than with the common engines 
of Boulton and Watt, or of Fulton. Even in cases where the danger 
arising from an accident is trifling, the noise, and the vapour that is- 
sues from a very small opening in the boiler, or other parts of a high 
pressure engine, are so much more alarming to persons ignorant of 
the cause, than when a similar accident happens in an engine of low 

ressure, that the chance of this happening well deserves to be taken 
into the account; for the fright and the alarm may have serious con- 
sequences, even when there is no real danger. 

3. gt engine working with steam beyond ten pounds upon the 
square inch, ought to be considered as a high pressure engine. 

4. Under present circumstances, it seems expedient to give a de- 
cided preference to engines in steam boats, where the pressure is 
below ten pounds on the square inch; for even that pressure is un- 
necessary, and may, and ought to, be avoided. 

5. With respect to the explosions and accidents that have happen- 
ed on board steam boats, in this country and in England, the state- 
ments have been too loose and general, to afford any foundation for 
an accurate and decided opinion, but enough has been published, to 
show that these accidents have happened from rashness or negligence: 
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by means of which, the steam valve has been overloaded, or by using 
machinery ill made, or too much worn. A steam engine on the con- 
struction of Boulton and Watt, may rashly or negligently be loaded 
with fifty pounds instead of five pounds; but it is manifest, that steam 
pressed with twenty pounds for instancé, cannot possibly do so much 
damage as steam pressed with two hundred pounds on the square 
inch. In the latter case it would act nearly with the force of gun- 
powder, as there is good reason to believe it has often done. 

6. As in all civilized countries passengers are under the protec- 
tion of the law, and ferries and carriers, whether by land or water, 
are objects of legislative control, this subject seems to the under- 
signed proper to be submitted to the consideration of the legislature. 

Tuomas Coorer. 

July 7, 1817. 


(No. 4.) 

Str,—In answer to your inquiries, respecting high pressure en- 
gines, and those on the Boulton and Watt principle, with steam 
from seven to ten pounds on board of passage boats, [ submit my 
opinion, without any other motive than that for the safety of the 
lives of those who travel by that convenient mode. 

Ist. As respects high pressure engines, [ am of opinion, that if 
the precautions recommended in a former report are rigidly enforced, 
perhaps explosions would not take place; but presuming that, with 
all the care of those appointed to make a monthly survey, some part 
of the work might be overlooked from earring the examination, in 
order to have the boat ready for the succeeding trip; this induces me 
to believe that it is probable fatal accidents may occur, and many 
lives be lost, if an explosion should take place. 

2nd. An engine that is worked with a pressure of from seven to 
ten pounds to the square inch, with a boiler reasonably strong, there 
can be little danger of explosion; but should an explosion take place, 
[am well persuaded that the danger to passengers in the cabin, or 
on deck, would be trifling, provided the partitions and deck between 
the boiler and the cabin are sufficiently strengthened, and the doors, 
if admitted at all, are hung in such way that by the concussion occa- 
sioned by the explosion, they would fly shut; I would recommend 
an additional passage from the cabin to the deck in the after part of 
each boat, that in case of accidents a more ready passage would be 
at hand, without being obliged to pass out near the boiler, as is now 
the case in most of the steam boats on the Delaware. 

3d. The only burst which has come to my knowledge in working 
low pressure steam, happened with one of the boilers at the lower 
engine of the Philadelphia water works, occasioned by the heads of 
the bolts burning off over the fire place, and the joints parting; the 
workmen received no injury, as the fire doors were shut, the boiling 
water passed into the ash pit. 

From all the information I have obtained, it appears, that every 
accident that has occurred was occasioned by high pressure steam, 
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applied either in engines adapted for working high steam, or those of 
Boulton and Watt, which were never intended by the inventors to 
carry more than six pounds on the extreme. As the Boulton and 
Watt engines are now worked, with from ten to twenty pounds pres- 
sure, I conceive the danger of explosion nearly as great, as with 
those working at a pressure of one hundred and fifty pounds to the 
square inch, and in some instances greater, where the construction of 
the boilers is not adapted to carry more than from seven to ten 
pounds with safety. 

I am not sufficiently acquainted with the injuries that have taken 
place by the explosions of boilers in working high steam, to give any 
correct information on that subject. 

In order to prove my assertion in favour of working low pressure 
steam on board passage boats, I submit calculations of the dead pres. 
sure acting on each sort of boilers when ready to put an engine in 
motion. 

The dimensions of boilers most approved of for high steam, are 
cylinders of wrought iron, generally twenty feet long, and two feet 
six inches in diameter, which, calculated at 150 pounds to the inch, 
is on the whole superficial surface 3,595,800 pounds, or on each inch 
in width of the circumference 14,100 pounds, or on the superficial 
foot 21,600 pounds. 

A boiler for a Boulton and Watt engine, built on the same plan, 
with the same materials; twenty feet long and seven feet diameter, 
calculated at ten pounds pressure to tie inch, is on the superficial 
surface, 742,020 pounds, or on the circumference 2,630 pounds, oi 
on the superficial foot 1,440 pounds. 

From these data, it is obvious that the latter principle must be th: 
safest. 

I am, with great respect, 
Your obedient humble servant, 
Frep. Grarr. 
Philadelphia, July 9, 1817. 

Roserrs Vaux, Esq. 

Chairman of the Select Committee of Councils on the subject of Steav 
Boats. 


(No. 5.) 
Philadelphia, 8th July, 1817. 

Sin,—In reply to the further questions proposed by the commit 
tee, the undersigned is of opinion, 

ist. That all engines, worked with a pressure above from live to 
seven pounds the square inch are unsafe, unless the precautions al- 
ready recommended in a former report to the committee are adopted 
That engines which work with a pressure of seven pounds and be 
low, need only a second safety valve, without the proof; for, should 
an explosion take place, experience shows that the passengers woul! 
be perfectly safe. ‘There is no doubt, that in case of an explosion, 
the higher the steam the greater the danger; but engines may be s 
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constructed, that there would be no danger, even with a pressure of 
150 pounds to the inch. Boilers may be made to withstand the pres- 
sure of 600 pounds to the inch, and if proved often enough to detect 
any defect occasioned by corrosion, or otherwise, it would seem that 
no explosion could possibly take place. 

2nd. If boilers were made so weak as to be swre of bursting at a 
pressure of seven pounds, or below, there would be but little or no 
danger from such explosions; but boilers have many modifications; 
some will burst at the low pressure of four pounds, when others will 
not burst at $00 pounds. ‘The boilers that are constructed to bear 
the pressure of twenty to fifty, or sixty pounds, the undersigned is 
of opinion, are the most dangerous, since it is more easy to get the 
steam up to that height, than to raise it to from 150 to 300 pounds. 

Sd. As far as the knowledge of the undersigned extends, all ex- 
plosions that have taken place, where the engines have been worked 
at seven pounds and below, have done no injury to the passengers. 
It is the boilers that have been made to bear a higher pressure than 
seven pounds to the inch, which have proved so fatal; but had the 
owners known their strength, and been provided with safety valves 
properly adjusted, no explosions would have taken place, unless they 
had been constructed like the two on the Mississippi, which have pro- 
duced such disastrous consequences. This form of boilers should 
certainly be abandoned; no safety valve, nor any precaution, would 
make them secure. These boilers are cylindrical, and have flues 
passing through their centres. The misfortune has not happened 
by the bursting of the boilers, but has been occasioned by the flue, 
where the fire is built, being heated to such a degree, when the 
water has been suffered to get too low, so as to collapse and make 
an opening for the steam and water to rush out. This was the case 
with the Washington and Constitution. At the Pittsburg nail fac- 
tory, where Evans’s most improved boilers had been used for a num- 
ber of years,* it was apprehended thatit was time to replace them, 
and while new boilers were making, one exploded when the steam 
was at sixty pounds. When examined, it was found that a piece was 
blown out at the top, about four by six inches. It removed a few 
bricks, but occasioned no mischief. It was found that the thickness 
of the iron was reduced by corrosion to less than one sixteentht of 
an inch, at the spot where the explosion took place. The undersign- 
ed has not been informed particularly, as to the other disastrous 
explosions, but he believes several have taken place at as low as twelve 
or fifteen pounds pressure, and that such ought to be considered as 
high pressure engines. 

Yours, respectfully, 
Jacon Perkins. 

Ronerts Vaux, Esq. 
Chairman of the Select Committee of Councils on the subject of Steam 

Boats. 


* This rapid corrosion was occasioned by the use of mineral water: since 
river water has been used no such event has taken place, 
+ When new it was five sixtcenths. 
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On the Structure and Management of Steam Engine Boilers. By 
Cor. 8S. H. Lone, U. 8S. Engineer Corps. 
TO THE COMMITTEE OF THE FRANKLIN INSTITUTE. 
Philadelphia, July 9, 1830, 

GenTLEMEN,—At your request, [ have the pleasure to submit alfew 
hasty remarks in reference to defects in the construction and ma- 
nagement of the boilers of high pressure steam engines, and to the ac- 
cidents liable to result therefrom, to which I shall take the liberty to 
add a few observations on the means of preventing their explosion, 

The Western Engineer, which was constructed under my imme- 
diate direction, and in which the exploring expedition under my com- 
mand travelled from Pittsburg to the Council Bluffs, in 1818, had 
three cylindrical boilers, about 15 feet long, and 20 inches in diame- 
ter, the iron of which they were made being 45, inch thick. The po- 
sition of the boilers was horizontal, and their direction parallel to 
each other, and to the sides of the boat. The fire places were located 
at the front, and immediately beneath the two exterior boilers. ‘The 
flues extended backward from the fire places quite to the aft end of 
the boilers, where they united under the centre boiler, and were re- 
turned through a single flue, to the front, and thence ascended through 
the deck of the boat, passing upward in a chimney about 19 feet high. 

The ordinary working pressure of the steam, was 96 pounds to 
the square inch, as indicated at the safety valve. On some occa- 
sions, the pressure was raised to 128 pounds per square inch. 

No precautions were taken to cleanse the boilers of the mud taken 
in from the turbid waters of the Mississippi, till we had ascended 
about 170 miles in that river; when, in consequence of the difficulty 
of generating a sufficiency of steam, it was thought best to examine 
and cleanse the boilers. On removing their caps we discovered that 
a large quantity of mud had been collected, which was not equally 
distributed in the boilers, but appeared to have been accumulated in 
greatest abundance, at those parts of the boilers which had been sub- 
jected to the greatest heat, while other parts were comparatively ex- 
empt. For example, those parts of the exterior boilers, immediately 
above the bridge at the backs of the fire places, and especially that 
portion of the centre boiler immediately above the junction of the 
two exterior flues, were incrusted with mud to a very considerable 
thickness. ‘he mud, or rather crust, on the portion last mentioned, 
was at least two inches thick, and, on further examination, it was 
found that this portion of the boiler had been enlarged, or blown out, 
(bladder-like,) till the apex, or extreme surface, of the enlargement 
had receded from the original cylindrical surface of the boiler about 
1} inches. An explosion was no doubt prevented in this case by the 
cracking of the mud crust, and the admission of water through the 
cracks, the former being occasioned by the enlargement of the inte- 
rior surface of the boiler at that place, and the latter serving to coo! 
the enlarged side of the boiler before an explosion could take place. 

It has frequently been observed, in reference to the steam boil- 
ers employed in the western country, and especially to those in 
which steam is generated by the heat of an intense coal fire, that 
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those parts of the boiler exposed to the greatest heat, soon became 
oxidized, and reduced in thickness by exfoliations. This is proba- 
bly to be accounted for on the supposition that in consequence 
of the rapid production of steam, a very thin atmosphere of it is 
formed on the interior surface of the boiler, at such points as are 
exposed to intense heat, and prevents the water from coming into 
immediate contact with the boiler. 

In the spring of 1820, [ embarked at Pittsburg on board of the 
steam boat Telegraph for St. Lowis. ‘The boat was entirely new; 
had her cabin above the main deck; her boilers in the bow; and her 
engine and paddle wheels at the stern. ‘The supply or force pump, 
was, of course, connected with the engine, and the water had to be 
conveyed to the boilers through a distance of at least 60 feet. ‘The 
supply pipe was of wrought iron; it ascended from the engine to the 
upper deck, passed along the upper deck to the aft end of the boilers, 
descended to, and entered, a horizontal pipe situated midway from 
the top to the bottom of the boilers, and communicating with them 
respectively at or near their centres. 

Among a variety of accidents that occurred on board of this boat, 
was the following, which is to be regarded as having a particular re- 
ference to the subject before us. 

We had not proceeded many days on the voyage, when all on 
board were alarmed at a sudden and apparently unaccountable crack- 
ing and knocking in the supply tube, attended with shocks in that 
member of the machinery, which produced copious jets throughout 
its whole extent. ‘This accident was no doubt occasioned by a 
scarcity of water in the boilers, by reason of which the debouchures 
of the supply tube were left uncovered with the water, and the steam 
from the boilers gained admission into the supply tube, and on com- 
ing in contact with the cold water of the tube instantly condensed. 

The surest and safest mode of applying the supply tube to cy- 
lindrical boilers, is that effected by means of a a Maaco tube, 
situated transversely of the boilers, a little back of the fire place, 
and beneath the apron of the aft part of the furnace, from which tube 
branches lead upward and communicate, through the furnace, with 
the lower part of each boiler. This tube has sometimes been acciden- 
tally stopped, and the passage of the water to one or other of the boil- 
ers has been thereby prevented. Inorder to avoid accidents from a 
cause like this, especial care should be taken to have the tube large, 
and free from obstructions of every kind, and especially from nails, 
&c. which are often used in the construction of cores for casting, and 
are sometimes inadvertently left in the tube. . 

A piece of timber in contact with, and resting upon, the tops or 
upper parts of a set of cylindrical boilers, has been known to take 
fire from heat communicated through the boilers, (probably while 
the steam engine was in operation,) although the ignited timber 
was considerably remote from any fire flue: This occurrence was 
no doubt owing to the transmission of heat through the steam con- 
tained in the boiler, resulting froma scarcity of water in the boilers, 
by reason of which certain portions of them exposed to a strong heat, 
were not covered with water. 
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The mode of constructing furnaces for cylindrical boilers, (in the 
western country,) is such that the heat is communicated to the out 
sides of the boilers, to the height of about three inches above a hori- 
zontal line passing through their centres. Moreover, the longitudi- 
nal fire flues usually introduced into the boilers are so situated that 
their upper sides rise at least to the same elevation, and sometimes 
higher. Hence, unless the water of the boilers rises to a height 
somewhat greater than either of those above adverted to, the acci 
dent above mentioned, and even ethers of a more fatal aspect are 
liable to take place. 

These considerations afford a double clue to the prevention of ac- 
cidents of this nature, viz. Ist. the necessity of a sure test for de- 
termining and maintaining the proper quantity of water in the boilers, 
and, 2nd. of a test by which any difference between the temperature 
of the water in the boilers and the steam above it, may be detected. 

It is true that an increased temperature in the steam above that of 
the water is serviceable, in preventing the condensation of the former 
in its passage from the hotter to the cooler parts of the machinery, in 
which last it must necessarily perform its functions; nor is it deemed 
impracticable to effect this valuable purpose by suitable apparatus. 
Yet, in the present structure of the steam engine, safety would be 
more promoted by maintaining a uniform temperature, both in the 
water and the steam contained in the boilers. 

I shall conclude with a few speculations, suggested in the course 
of my limited experience and observations, in reference to steam 
boilers. The remarks I have to offer under this head, are grounded 


upon certain properties of materials, which I am inclined to think 


have not been sutliciently consulted in the construction and use ol 
machinery generally, and of steam boilers in particular. 

It is a pretty well established fact, that the continuity, tenacity, 
or strength of materials, is constantly impaired by every force ex 
erted upon them, and by every action they perform, whether continu 
ous or intermitted. For example, a rope or cord continually strain 
ed, gradually parts with its tenacity. A spring continually, o1 
occasionally, bent, loses its elasticity. A bell, after having been 
rung —s for a long succession of years, will break. The trun- 
nion of a field piece may be broken off by repeated strokes of a ham 
mer or sledge; the number of strokes required for thispurpose being 
in some due proportion to their intensity, and the weight of the ham 
mer. In fine, I have no doubt that all materials, (inasmuch as none 
are perfectly elastic,) are subject to this law. 

The inference to be drawn in relation to steam boilers is, that 
their strength is constantly impaired by the strain exerted upon them, 
and that, in consequence, they ought to be more frequently tested 
or proved, in order to determine their ability to resist the pressures 
to which they are subjected. It is believed that, in most instances. 
boilers have never been tested beyond their ordinary working capa- 
cities; and that whenever they have been proved, a single trial has 
been deemed sufficient for the entire duration of the boiler. 

In order to obviate the danger attendant on experiments of this 
sort, and t6 render the trial as economical, easy, and expeditious as 
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the nature of the case will admit, I would suggest the following me- 
thod. ist. Let experiments be carefully instituted and made, for 
the purpose of determining the tenacity of the different kinds of iron, 
&c. employed for the construction of boilers, at all the varieties of 
temperature to which they are subjected in the raising and working 
off of the steam. From these experiments let a table be formed show- 
ing the diminution of strength for every degree, or 10 degrees of in- 
creased temperature, and especially for all temperatures above the 
oiling point. 

2nd. Let a weight be attached to the lever of the safety valve, 
sufficient to produce a pressure upon the valve, at least one-fourth 
greater than that imparted by the highest steam ever intended to be 
used in the boilers; due allowance being made for the reduction of 
tenacity occasioned by the degree of temperature —- to 
the steam pressure required, which temperature may be determined 
by a recurrence to Dalton’s tables, showing the temperatures corre- 
sponding to different densities of steam. 

3d, Let the force pump be adjusted in such a manner as to be 
worked by hand, (by means of a handle or brake adapted to that pur- 
pose, ) with a view to communicate by manual exertion the pressure 
requisite to raise the safety valve. 

4th. Let the boilers be filled with cold water, the safety valve be 
closed, and the force pump worked vigorously, till a force is com- 
municated suflicient to raise the safety valve, and the strength of the 
boiler will have been sufficiently tested. The trial, and proof, may 
be made as often as occasion may seem to require, and the boilers 
effectually proved, in half an hour, without serious inconvenience. 

Having no leisure to revise and copy, 1 must crave your indulg 
ent acceptance of the foregoing rough minutes. 

J am, very respectfully, 
‘our most ob’t. 
S. H. Lone. 


Secure Fastening for Drawer Knobs. 

ru THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE, 
Sin,—L have been often plagued in my furniture by the glass knobs, 
www so much used, becoming loose; and I find that no successful ex- 
pedient has hitherto been adopted to remedy this annoyance. After 
several fruitless efforts, I have at 
last hit upon a plan, which I have 
found to be completely effectual, 
and at the same time, it is very 
simple. The annexed cut being 
a section of the knob and spindle, 

will represent the contrivance. 
A, is the ordinary nut. B, an 
extra nut, which I form octan- 
gular, or hexagonal, to make 
a better finish. Putting on the 
knob and spindle, as usual, | 
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screw up the nut A, until the knob has the degree of tightness ai 
which I wish it to remain. Placing then a key, made of a plate of 
brass or iron, on A, to keep it from turning, [ screw B strongly 
against it; and I find that on a round the knob and spindle 
they carry with them both the nuts, if properly put on. ‘The reverse 
of this, in ordinary cases, is the cause of the knobs becoming loose. 
The use of two nuts clamping each other, is familiar to all per- 
sons conversant with machinery; all the merit [ claim, is that of 
applying this well known contrivance to the remedying a domestic 
annoyance, which, from its frequent occurrence, may be termed a 
serious evil. W. iH. 
Baltimore, September 15th, 1831. 


FRANKLIN INSTITUTE. 
Monthly Meeting. 


Tue stated monthly meeting of the Franklin Institute, was held 
at their Hall, on Thursday evening, August 25th, 1851. 

Tuomas Fiercuer, Vice President, in the chair. 

The minutes of the last meeting were read and approved. 

The following donations were presented to the Institute. 

By Messrs. Carey and Lea. 
The Family Dyer and Scourer, being a Complete Treatise on th 
art of Dying and Scouring. 
By Mr. Reuben S. Gilbert. 
The Cabinet of Natural History and American Rural Sports, No. 
8, for August. 
By Mr. W. C. Redfield. 
Remarks on the prevailing Storms of the Atlantic Coast of the 
North American States, by the donor. 

A letter from Hardman Phillips, Esq., of Phillipsburg, Pa., was 
read, accompanying the following specimens, viz:— 

Coke made by the process of distillation. 

Coke made in the open air; and 

Iron in the various stages of its manufacture, from the ore to the 
completion of screws. 

Mr. Phillips says, “ my principal object in submitting these spe- 
cimens to public inspection is, to invite the manufacturers of Phila. 
delphia, to the study of the resources of their own state, (so well 
calculated, if duly fostered, to render the country independent of fo 
reign supplies. ”’) 

He also states, ‘*that after the process of making the blooms, 
which is done at the forge, the principal part of the subsequent manu- 
facture is performed by boys from the charitable institutions of Phi- 
ladelphia. Neither is there a single mechanic at this time about the 
works who has not learnt his trade at them.” 

The corresponding secretary laid on the table the following works 
received in exchange for the Journal of the Institute. 

Recueil Industriel, for March. 


iS 
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Bibliothéque Physico-economique, for May. 

Annales de Chimie et de Physique, for February. 

Bulletin de la Societé d’? Encouragement pour 0 Industrie Nationale, 
for January and February. 

The Ladies’ Book, for August. 

Southern Agriculturist, for August. 

The Illinois Monthly Magazine, for July. 

Mr. Keating stated that the Horticultural Society of this city had 
issued a circular asking for information relative to the cultivation, 
consumption, &c. of dyer’s madder, barilla, and woad, which has 
been republished in the Journal of the Institute—whereupon, this 
subject was selected for discussion at the next meeting of the Insti- 
tute. 

a Tuomas Friercuer, Vice President. 
: J. Henry Burkey, Rec. Sec. 


AMERICAN PATENTS, 
LIST OF AMERICAN PATENTS WHICH ISSUED IN JUNE, 1831. 
With Remarks and Exemplifications, by the Editor. 


q 1. For animprovement in the INU for grinding Grain; Jolin 

' Ambler, Jr., and Daniel C. Ambler, New Berlin, Chenango coun- 

: ty, New York, June 13. 

E The Messrs. Ambler obtained a patent on the 6th of Dec. last, for 

» an improved portable grist mill, the runner of which was to be kept 

down by means of heavy weights; the present patent is taken for 

some further improvements which have been suggested by experi- 

ence, The mode of hanging, balancing, and driving the stone has 

undergone some alteration; but the principal point appears to be the 

substituting of a spring for the weighing formerly employed to keep ‘ 
the running stone down. ‘To a beam above the stone ** is attached 
a spring so placed that it acts on the steel point, and holds it firmly 
in contact with the safety rod,—which prevents the upper stone, or 
runner, from rising when the feed is fast. In case any large articles 
pass between the stones, this spring yields, and allows the stone to 
raise sufficiently to let the article pass between them.” ‘* The eye 
of the runner is to be made larger near its face than it is above.” 

** The parts to which we lay claim as original are the manner in 
which the upper stone is prevented from rising when grinding fast, 
by means of a spring, and the arrangement of the parts as specified; 
also the making the eye of the runner larger near its face than it is 
above; and the manner in which the upper stone is balanced and 
driven.” 


2. For improved modes of drawing off two separate liquids, 
which, by their union, produce an effervescing beverage; John 
Ambler, Jr., New Berlin, Chenango county, New York, June 13. 
Vou. VIIL—No. 4.—Ocroner, 1851. 52 
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This patent is taken for an apparatus similar in its object to that 
described at p. 176, patented to Justice Perkins, May 3. 


3. For a Carriage to run on Rail-ways; William Bryant, and 
Isaac Keit, Davidson county, ‘Tennessee, June 13. 

This carriage is intended to run upon a single rail, in a manner 
resembling that of Palmer’s, patented in England. ‘The carriage is 
suspended so as to hang below the rail upon which the wheel runs. 
From the frame by which gudgeons of the main wheel are sustained, 
an arm projects, upon which there are wheels, or friction rollers, 
which acting upon the top, and on each side of the rail, serves to 
guide the carriage, and renders it unnecessary to use flanches. 

The whole apparatus is described and figured without any part 
being designated as new, although it is manifest that the principle 
has no claim to novelty. ‘The particular arrangement of the parts 
described, differs sufficiently from that adopted by Palmer to have 


> - ane: - i -~ — rey™ o 
geen gael» csc rel . 


a 


* he Bier on segue ge 


. of = = 
~ 
ye WR ee 


Oe: 


: admitted of a specific claim. 

: a Notwithstanding the apparent simplicity of the single rai/, its em- 

 & ployment involves a complexity in the adaptation of the carriage, and 

> in other particulars which appear to be objectionable. We believe 

. that Palmer’s rail and carriage have been used for the purpose of ex 

: = periment only; at all events, we have never heard of any thing fur- 

ot ther respecting them, although they were patented three or four 

; years ago. To sustain a rail at the height required by this plan, with 

| that degree of stability which is necessary, offers such practical difli- 

: = culties as are very likely to prevent its adoption. 

: a 

- 4. For a machine for Shelling Corn and Cleaning Grain; 

. Ezra Bond, Mendon, Monroe county, New York, June 13. 

, The patentee tells us that ** the said machine consists of a cylin- 

, ; der and curve, with iron spikes in each. Also wire screens, and 

:. wooden wings for winnowing grain; and a revolving apron to conduct 

- . the grain into the machine. ‘The said curve springs agreeable to the 

a quantity of corn or grain between the spikes of the curve and cylin- 

7. der, all of which move by turning of a crank; and for a more full de 

- scription, a drawing is herewith annexed, to which reference may be 

Ma had, and which forms part of this specification.” 

BS It will be seen that a number of old acquaintances are congregated 

Se together in the foregoing description, and upon examining the dif. 

ES A ferent features they all appeared perfectly familiar. We, however, 

shall imitate the patentee, and not make any claim to them, as the) 

a make no part of our own offspring. 

m < 5. For an improvement on the Mechanical Fan, patented on 

» the 27th November, 1830; Jas. Barron, Esq., Navy Yard, Phila 

- delphia, June 13. 

. 2 {n the former specification, the fan was made to vibrate, like a pen- 
3 dulum, by means of a weight acting upon wheel work, ‘The improve 
of, 
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ment now claimed is the ‘ giving motion to the fans, &c., by means 
of two pulleys, and a connecting band, producing a rotary, instead 
of the crank vibratory, motion, formerly used.” 

A suitable frame is made to sustain moveable pulleys, and a weight 
which is wound up like the weight of a jack. Arms project from the 
top of the frame, and from these descends a rod, at the bottom of 
which there is a ** cross bar, or stick, on which are placed the fans 
and shreds, or threads, for creating a breeze, and driving away the 
flies and moschettos.” 

This plan is much more simple than that originally patented, and 
noticed in vol. 7. p. 170. For a machine to keep off flies, we have 
employed an apparatus intended for another purpose, which is no 
larger than a quart mug, and one that may be frequently found for 
sale at our stores; we allude to the spring roasting jack, which is 
wound up like a clock, and will run for an hour or more. ‘The fan- 
ning, or fly driving apparatus occupies the place of the meat, and in- 
stead of roasting the dead animal, the living one is cooled, and pro- 
tected from the flies. 


6. Fora Complete Churner; Cyrus Baker, Charlton, Saratoga 
county, New York, June 13. 

This is the common dasher churn, but it is to be worked by ma- 
chinery. A frame is made, across the upper part of which there is 
a shaft with a crank at its centre; a pitman, or shackle bar, descends 
from this shaft to the dasher of the churn. <A large cog wheel is to 
be turned by a hand crank, and this takes into a pinion on the crank 
shaft, which works the dasher up and down. 

Four pages of description introduce us to a knowledge of the struc- 
ture of the foregoing machine, which, after all, has about as much 
claim to novelty as it has to simplicity. 

The claims are to the use of the cog wheel, to the way in which 
the holes are slanted for the play of the handle, &c. 


7. For an improvement in the Machinery for Spinning Cot- 
ton, &:c.; John Brown, Stonington, New London county, Connec- 
ticut, June 13. 

Those who are acquainted with Thorp’s ring groove spinner, and 
with the various modifications of that invention, which have been de- 
scribed in this journal, will perceive that the improvement claimed 
by Mr. Brown consists of another variation in the mode of applying 
the same principle. 

** The ring is made of steel or iron, turned true, having a groove on 
each side near the inner edge. In this ring is a sliding piece let in 
about half way the thickness of the ring, to admit the travellers for 
guiding the thread. The travellers are small pieces of hardened steel, 
bent in a circular form,—open at one side. ‘They move in the grooves 
in the rings, and guide the threads.” 

The claim is to the ** making the ring in two parts, so as to admit 
the travellers;—hardening the travellers; making also a double ring 


ie atm ca He 


a ne ey 


3 


Aon 


Afra ED 


ve Pa one 
Pim peatitnlnas-490 


Par Gat ttt ths sc fomoe eta 


252 “lmerican Patents for June, with Remarks. 


with a groove between them to admit the traveller to run init. Like- 
wise the mode of giving the machine an accelerated motion.” 


8. For a machine called a Se//-balanced Hand Cart; George 
Coolidge, Watertown, Middlesex county, Massachusetts, June 13. 

This is a kind of hand cart, or barrow, for removing earth in ex- 
cavating for canals, and other pores. The body is made with the 
sides sloping, and is suspended upon two wheels, 4 feet 6 inches in 
diameter, by means of gudgeons, or axles, which are attached to the 
body near its upper edge. There are shafts, or handles, which are 
formed by the elongation of the top timbers of the frame of the cart, 
and a leg extending down from each shaft, like the legs of a wheel 
barrow. The bottom of the cart is made to fall, being made in two 
parts, which are hinged to the front and back of the frame, like two 
shutters. From these shutters, rise chains, which hitch on to a pin 
on the side of the cart, when the shutters are closed. A lever, which 
passes out alongside one of the shafts, acts upon the chains, and low- 
ers or raises the bottom. 

The use of the legs is to support the weight of the shafts, and the ac 
tion of the lever; as, were these removed, the body would still remain 
suspended, the principal part of it, and its whole load, being below 
the point of suspension. The whole of the body lies within the cir- 
cumference of the wheels, its length not being equal to their diame- 
ter. The earth is, in general, to be dropped by letting down the bot. 
tom, but when it is moist and adhesive, the body is to be inverted by 
raising the shafts, and turning them completely over. 

The wheels are, of course, to run upon planks laid down for the 
purpose. Each cart is to contain 11 or 12 cubic feet of earth, and a 
number of them may be linked together, and drawn by horses. 

There is no claim made, and perhaps the general plan is sufli- 
ciently novel and distinctive without particularizing the parts. ‘There 
is, however, one effort at exactness which, were specifications to 
be construed rigorously, would endanger many a patent; namely, 
the precise dimensions of all the parts. We are told, for example, 
that “the wheels are 4} feet high; spokes 1? wide, and 14 thick; 
felloes 2} inches wide, 13 inches deep; tire 2) inches wide, and | 
inch thick.” And so of all the other parts. 


9. For a machine for Chopping Meat, Pulverizing Spices. 
Hommony, §:c.; Benton P. Coston, city of Philadelphia, June 15. 

A round wooden block is to have its upper end excavated in the 
form of an inverted cone; a cylinder of tin, or other metal, is to ex- 
tend up from this excavation to form the sides of the mortar. A 
chopping knife, with two edges, adapted to the cone, is to be fixe 
on to one end of a handle, or shaft, and at its other end there is fix 
ed an iron pestle. ‘The shaft is to slide in guides, keeping the knile 
or pestle in the centre of the cone, and one end, or the other, is to 
be turned downwards, according to the kind of work to be performed. 
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There is no claim made, the whole, wooden mortar and all, being, 
of course, considered as a new invention. 


10. For Propelling Machinery, and driving the Stones in 
Grist and Flour Mills; Jeremiah Case, Sodus, Wayne county, 
New York, June 13. 

This is for a reacting wheel, and we are told that ‘* the improve- 
ment is in the application of the reacting wheel to the shaft to which 
the stones are attached, without gearing; by which greater velocity 
is gained with equal power, than by any other method now in opera- 
tion, rendering the use of gearing unnecessary.” ‘* The reacting 
wheel, which is three feet diameter, is placed on the lower end of 
the shaft, in a horizontal position, and at the foot of the shaft is in- 
serted a concave iron box, resting on a pivot of hemlock knot, or other 
hard wood, placed upright in the bridge tree.”” These are the main 
points of the description, after which the patentee adds, “I further 
claim as my invention, an improvement on the reacting wheel, in 
the construction of the buckets which allow an equal space through 
them for the discharge of the water; avoiding the inconvenience to 
which these wheels have hitherto been subject by being made wedg- 
ing, and thereby retarding the motion. I also claim as my improve- 
ment, the use of the wooden pivot, and the mode of applying it to 
the concave iron box, as mentioned in my description.” 

The drawing is a very poor affair, but there is a sketch of the 
wheel intended to be used, which appears to be that invented by 
Calvin Wing, and described in the specification of a patent obtained 
by him, inserted p. 87 of our Jast volume. 


ENGLISH PATENTS. 
To Tuomas Conn, £sq. for his invention of certain improvements 
in the manufacture of paper, intended to be applied to the covering 


of walls or the hanging of rooms, and in the apparatus for effecting 
the same. Sealed 15th September, 1829. 


Tue invention for which this patent is granted, is a mode of pro- 
ducing an embossed surface of papers intended for covering walls of 
rooms, by which a beautiful effect can be produced on papers which 
are coloured in the pulp, and not stained after the paper is made, as 
is usual with paper hangings; and by which also, silks, velvets, or 
other coloured goods can be put upon the surface of paper, and when 
embossed will produce a rich and beautiful appearance. 


SPECIFICATION, 

“My improvements in the manufacture of paper, intended to be 
applied to the covering of walls or hanging of rooms, and in the ap- 
paratus for effecting the same, consist, first, in manufacturing tinted 
or coloured paper intended to be applied to the covering walls or 
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hanging rooms, by impressing them with patterns during the opera. 
tion of making; secondly, embossing paper with patterns for the 
Same purpose, after the paper is made, and which, by the pressure it 
receives during this operation, is made to resemble plain damask or 
figured silks; thirdly, in uniting two or more thicknesses of paper 
together for the same purpose, previously to their receiving the em- 
bossing, one of which may be coloured paper, and the other white; 
fourthly, in uniting for the same purpose, paper with silks, velvets, 
and other fabrics, so that, if plain, they may receive an impression 
or pattern by embossing, and may also be struck on walls with the 
same facility as paper only is commonly done; and, fifthly, in the 
apparatus for uniting the paper or papers, and other fabrics, as above 
mentioned. First, in some cases, [ make a coloured or tinted paper, 
and in doing this, I dye or stain the rag or pulp by any of the known 
methods of dying or staining them, and make it into paper in the 
usual way; and during the process of manufacture, | before it is 
dry, I cause it to pass between rollers, and receive an impression 
therefrom, one or both of which rollers are engraved, donee or im- 
pressed, or covered with something that will give the pattern or figure 
required, by which operation it is impressed, and receives a pattern 
or figure; or the same thing or effect may be obtained by using plates 
or other flat substances, in or on which the required pattern or figure 
is formed, by laying them on the paper in its way to the pressing 
rollers, so that in passing through them, it receives the figure or im- 
pression. 

** Secondly, in other instances, and particularly where I want a 
shining article to resemble silk, I make my paper as before described, 
by any of the known methods, and when dry, I pass it through roll- 
ers, one or both of which are engraved with the pattern required, 
and at least one of them heated, sa that the impression obtained may 
be stronger and more shining; and it is not necessary the paper for 
this purpose should be always coloured or tinted in the rag or pulp 
during the eae of manufacture, but either coloured paper so made, 
or paper which has been made white, and afterwards coloured by any 
of the known methods, will do equally well for this purpose; neither 
is it necessary the paper should be made in long lengths, although | 
prefer it so, and it may either be made so by machinery, or a num- 
ber of sheets may be joined together, or sheets may be impressed by 
either the heated rollers or plates passed through heated rollers, and 
united in putting them on the walls so as to form the pattern intend- 
ed, when combined. In some cases, I give part of the impression 
during the operation of making the paper, by which it is twilled or 
lined, ribbed or striped, by passing it through rollers prepared ac- 
cording to the purpose intended, which causes it to appear thicker 
than if pressed flat and smooth, and prepares it to receive a stronger 
impression; and I afterwards, when nearly or quite dry, pass it 
through other rollers, one or both of which are heated, and on which 
are other patterns, so that part may be shining and other parts not 
so; and whenever it is particularly desirable that the paper should 
retain its shining quality in a greater degree, I size it strongly with 


Pn a DN a ik A ae i 


Corn’s Improvement in Making Paper. 255 


animal or vegetable substances, and sometimes use gums or wax 
therein. ; 

“Thirdly, I contrive to unite two or more thicknesses of paper to- 
gether, either during the process of making, or afterwards, by intro- 
ducing between them any of the glutinous substances, or articles, 
calculated for the purpose, and one of these papers may be of any 
colour required for the outside, and the other may be coloured or 
white for the back, and may also be of a coarser and stronger descrip- 
tion than that which is intended for the outside: and when these pa- 
pers are so united, they are passed through the pattern and heated 
rollers, or pressed with the plates as before described, to give the 
pattern required: and in general I prefer these double or compound 
papers to those which are of one sheet or thickness only, as they take 
the impression and preserve the patterns better, and are less injured 
by the operation of pasting, in putting them upon the walls. 

** Fourthly, instead of the double paper before described, I take 
plain or figured silks, satins, velvets, cottons, linens, or other fa- 
brics for the one side, and unite these with paper by introducing any 
of the glutinous substances, or articles calculated for the purpose, 
between them, in the way before described when two or more thick- 
nesses of paper are used; and when so united, if the article is plain 
and wanted to be figured, I emboss it with any pattern required, in 
the manner before described, and by ribbing or twilling it, by pass- 
ing it through rollers prepared to give it this appearance after it is 
united with the paper, I give an inferior silk the appearance of a 
much more valuable one, and allow of the paper thus united being 
pasted and stuck on walls in the same manner, and with as great fa- 
cility as though it were paper only. 

**In either of the cases before mentioned, I produce the emboss- 
ing effect by means of a swing press, where the figure or pattern oc- 
curs but seldom, to the screw of which press a plate with the intend- 
ed pattern is attached, having a chamber above it to receive a heater, 
for the purpose of.making the impression stronger and more lasting. 
With this and the other modes of embossing, I sometimes use leaf 
gold, or other metallic substances, so that the whole, or part, of the 
impression may be covered thereby, (as in the binding of books,) 
and in some cases I take paper which is already covered with gold, 
silver, or other metallic substances, and emboss and cut out the 
figure intended, so as to fit the impression made in embossing. In 
other cases, and particularly when plain silks are united with paper, 
I produce a pattern, or effect, called watering, by pressing two thick- 
hesses or pieces together between heated rollers, or in a press face 
to face, so that during the operation of pressing, one may bruise the 
other, and produce the effect described. 

** The patterns intended to be employed for the above purpose, 
admit of all the varieties of engraving and impressing, which can be 
used for embossing, in the manner before described, and they may 
be made to appear as though they were woven in the material, or 
embroidered or embossed thereon, according to the article which it 
's mtended to resemble, the intention being to make paper appear 
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like silks, cloths, &c., of greater value than itself, and to have a 
similar effect in improving the appearance of silks, or whatever arti- 
cles are united or combined with the paper; and the novelty of my 
invention consists in giving the improved appearance in the manner 
herein described, to papers intended to be applied to the purposes of 
covering walls or hanging rooms, as above stated; I do not claim any 
thing new in the process of making paper, farther than what is de- 
scribed under the first head, viz. the method in which the figure or 
impression is given during the manufacture of the + ase for this par- 
ticular purpose; and though embossing has been used for various other 
purposes, yet I claim it as new when applied to papers prepared in 
the manner described, or when united with other fabrics for the pur- 
pose of covering walls or hanging of rooms, as above said.” 
[ Lond. Jour. 


To Wit11aM Detrmer, Piano Forte Maker, for his invention of cer- 
tain improvements on piano fortes. Sealed 30th dugust, 1827. 


Tue object of the patentee in adapting this invention to piano 
fortes, is to enable the instrument, after having been properly tuned, 
to be brought into unison with other instruments of a different pitch, 
by raising or lowering the tone of all its strings by a simple opera- 
tion, instead of the trouble of tuning each string separately. 

The plan applies both to grand piano fortes and square piano fortes, 
and whether horizontal or upright, and consists in adapting to the 
ordinary construction of instruments, a series of tension bars or rods, 
with adjustments which are to extend across the instrument, and to 
be connected to the block in which the pins that hold the strings are 
fixed, the blocks being moveable for a short distance, not more than 
a quarter of an inch, but confined by the tension bars. 

The general construction of the piano forte, as to the keys and 
movements, and the arrangement of the strings, the blocks for the 
hitch pins and for the rest pins, being the same as in other piano 
fortes, the novelty consists in attaching the ends of a series of metal 
bars, or rods, to the hitch pin blocks, and connecting the reverse ends 
of the same bars to the rest pin block; these bars being enabled to 
elongate or contract by means of adjusting screws. 

Supposing each of the strings of the instrument to have been drawn 
up by the turning key to the required note, that is, properly tuned, 
but that when so tuned the whole should be found to be too flat or 
too sharp to play in concord with other instruments in a concert; by 
simply moving the adjusting screws of the tension bars, the blocks to 
which the strings are attached will be brought nearer together to 
flatten the tone, or farther apart to sharpen it, as may be required, 
without deranging the tone or notes of the individual strings. 

The patentee says that both the blocks on which the strings are 
hitched, and that in which the rest pins are set, may be made to slide, 
but he prefers that the rest pin block only should move, and this may 
be done by passing the adjusting screws through the block into the 
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tension bar, when, by turning the screws, the block will be moveda 
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short distance, and the tension of all the strings will thereby be in- 
5 creased or relaxed. 
we ‘The same effect may be produced by means of wedges or levers, 
Le or some other contrivances, in place of the screws, but that which has 
- been described is preferred. [ Jb. 


To Josnrvn Horton, boiler maker, for his invention of a new and 
improved method of forming and making of hollow cylinders, guns, 
ordnance, retorts, and various other hollow and useful articles in 
wrought iron, in steel, or composed of both those metals. Sealed 
Lith October, 1827. 


l'urse hollow cylinders are proposed to be made by combining a 
series of bars of iron or steel, placed lengthwise round a cylindrical 
mould, and after bracing them together by means of iron hoops, and 
raising the temperature of the whole in a furnace to a welding heat, 
the mass is to be beaten with hammers upon a mandril, until all the 
pieces are united in a solid compact state. 

Itis proposed that the several bars shall be made in a small degree 
wedge-shaped in their sectional figure, in order that they may lay 
close together, when combined in a cydindrical form, like the stones Fi 
round the arch of a bridge. 

Several modes of effecting this object are proposed beside the 
wedge form, as, for instance, a series of square bars may be laid, 
with triangular bars intervening, or some other mode may be adopt- 


ae 


ed for bringing the sides of the bars nearly into contact, before they 
1 are submitted to the heat of the furnace; and when so heated, to a ; 
welding state, the joints may be closed by tilt hammers, or by sledge 
1 hammers, as may be most convenient, according to the magnitude of 
e the cylinder about to be made. 
D The plan is proposed for making cylinders of iron or steel for any 
| purpose, but particularly for ordnance, which may be formed by these 
; means, observing that the bars for that purpose, must be thicker at 
" one end than at the other, in order to afford such additional substance, 
as may be required towards the breech part of the piece. 
n When the gun has been thus formed upon a mandril, and all the F 
, joints of the combined bars rendered perfectly sound by the opera- i 
if tion of welding, it may be bored within, and turned without to its i> 
v proper figure, and will be a much better and stronger gun than any i 
0 heretofore made by the ordinary process of casting. [ 10. 
c 
, ingictenss " 
‘ Patent granted to 8. Smrru, Builder, for certain improvements in 
4 chimneys for dwelling houses, December 14th, 1830. i 
y Tuts patentee proposes to constitute chimneys, or rather flues, of i 


iron tubes to be cast of appropriate lengths and diameters, according 
Vout. VIIL—No. 4.—Ocroser, 18351. 38 
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to the intended capacity of the flue. These are to be built into the 
wall, and constitute a circular opening lined with iron. Each piece 
of pipe is cast with one end somewhat enlarged, to receive the smaller 
end of the succeeding piece, and when the chimney flues are to be 
turned from the straight course, kneed or bent pieces of pipe are in 
troduced to give any required curvature. 

In addition to the introduction of cast iron tubes, to constitute 
chimney flues, Mr. Smith claims the invention of a method regulat- 
ing the size of the flue at the foot of the chimney, by the application 
of a pair of hollow iron cones, attached at their bases, which must be 
made equal to the flue in diameter. A cross piece is attached to the 
apex of the upper cone, whose ends move in slots made for their re 
ception in the lower piece of tubing. From each of the cross bars 
two chains pass over two pulleys fixed in the chimney, a small dis 
tance above the cones, where the two chains are connected, and 
passed down through an aperture coinciding with the axis of the 
cones, where it is furnished with a counterpoise. And by this th 
cones may be elevated so as to close the chimney entirely, and to an 
swer the purpose of a chimney board, when fires"are not wanted; 0 
they may be lowered to regulate the opening to any assignable size, 
according to the required draft, depending upon the quantity and 
kind of fuel employed. 

There is nothing new in the first part of this patent, for a plan o! 
making flues of iron pipes was proposed several years ago. 

Mr. Smith’s method of adjusting the size of the flue to the dral 
required appears to be new, and likely in many'cases to prove usefu 

[ Regis. of Arts. 


Patent granted to Micuar. Donovan, of Dublin, for an improve 
method of lighting places with Gas. April 16, 1831. 


Iv is a well known fact that hydrogen gas, obtained from the de 
composition of water by its being passed through red hot iron, o 
masses of ignited charcoal, will readily burn if lighted when it comes 
in contact with the oxygen of the atmosphere as it issues from a pipe: 
and that its illuminating powers under such circumstances, are so 
small as to render pure hydrogen inapplicable to the purposes of gas 
lighting. ‘To augment the illuminating properties of hydrogen, gene 
rated under such circumstances, by the admixture of some other gase 
ous material, is the object of Mr. Donovan’s invention. He proposes 
to convert spirits of turpentine, or similar substance, into vapou! 
by the heat of the gas burner itself in the following manner:— 

The hydrogen gas in its passage to the burner passes throug) 4 
metallic cavity immediately connected with the burner, and in this 
cavity is introduced a quantity of wire gauze to give extended m 
tallic surface. Into the interior of this cavity is introduced a con- 
stant supply of turpentine, which being spread over the metalli 
surface of the wire gauze, becomes, by the heat of the burner, con 
verted into vapour in the cavity where it mixes with the hydrogeu: 
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giving to it a sufficient quantity of carbon to produce the illuminating 
powers required. If too much of the vapour of turpentine be mixed 
with the gas, the issue of an inconvenient quantity of smoke from 
the burner will take place; and when too small a proportion of this 
vapour is introduced, a deficiency of light will be the consequence: 
and, therefore, great care must be taken to proportionate the size of 
the burner, the supply of hydrogen, the size of the metallic cavity 
and surface, and the supply of turpentine, to produce the greatest 
quantity of light with the least smoke. [ 1b. 
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Patent granted to Bexsamin Rorcu, Barrister at Law, for improved 
Guards, or Protectors for horses’ legs and feet, under certain cir- 
cumstances. March 18, 1851. 


Tue improved guards here contemplated are to be made of caout- 
houc. When it is to be applied to a horse’s foot the neck is to be 
cut from a caoutchouc bottle, it is then to be softened by immersion 
in hot water, and drawn over a block made in the form and size of 
the foot for which it is intended. On this block it is permitted to 
cool, when it will retain its shape, and by its elasticity it will adhere 
to the horse’s foot when drawn on it. On the exterior of this shoe is 
to be applied a sole of sheet iron, made of sufficient size to allow of 
its edges being cut and turned up round the hoof, to keep it on the 
foot, but it is also fastened to the Indian rubber by means of very 
broad and thin round headed rivets; and to the iron sole may be fas- 
tened, if required, horse shoes of the usual form. ‘ 

A method of making and applying the guards for the legs of horses 
is next described in the specification. For this purpose both the top 
ind bottom of the caoutchouc bottle are to be cut off, the middle 
piece is then to be soaked in hot water to soften it, and cooled on an 
ippropriate block, as before. One or more of the elastic bands thus 
prepared are to be applied to such of the legs, or to the knees, of the 
imal, as require protection; and they will be preserved in their 
places by the elastic nature of the substance. When they have been 
aying by in cold weather, they are apt to get hard, and in that case 
t is recommended that they should be warmed before they are ap- 
plied. When they are to be used as bandages it may be sometimes 
necessary to cut them and fasten them with straps and buckles, and 
in that case the straps must be attached to the caoutchouc at some 
distance from the edge, otherwise they will be apt to be torn off. 

The drawings attached to the specification represent a horse’s fore 
and hind leg, with the guards applied to the feet and fetlock, and to 
the knee, as well as at the top and bottom of a cloth with a poultice 
applied to the leg. 

With respect to the time, (tevelve months,) which this patentee has 
obtained for preparing his specification, we think it deserves notice 
as a curious illustration of the /aws’ delay; for nobody but a lawyer 
would have thought of requiring, and very few would have had the 
means of obtaining, a whole year to mature and describe that which 
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almost any person at all acquainted with the subject would have 
readily accomplished in half an hour: for here are neither delicate ex 
perimental investigation, requiring time to mature and repetition to 
confirm, nor intricate mechanical construction, requiring the conti- 
dential aid of others to bring to perfection. 

We consider that the different periods allowed by the present prac- 
tice to different patentees for the enrolment of their specifications, is 
one of the principal defects of the system: and Mr. Rotch, from the 
experience that he has had in that branch, and to which he recently 
said to a committee of the House of Commons, that he had directed 
particular attention, cannot but be aware, that if A, for instance, 
takes out a patent for an improvement in the steam engine, and takes 
twelve months to enrol the same, and B subsequently takes out a pa- 
tent, also for improvements in the steam engine, and obtains but two, 
four, or six months to enrol his specification, there is nothing to pre- 
vent A from inspecting B’s specification in the enrolment office, and 
adopting it as his own; as he was not required to give any descrip 
tion of his invention at the time he obtained the patent. 

It is not a little singular, that Benjamin Rotch, Esq. of Bath, on 
the 11th of May, 1816, took out a patent for ‘+a flexible elastic horse 
shoe,” consisting of ** two or more pieces of iron, steel or any other 
metal, attached either by the nails which fasten the shoe to the foot, 
or by rivets expressly for the purpose, or sometimes by both, or other- 
wise fastened or applied to one or more pieces of leather, hat, /ndian 
rubber, or any other flexible substance.” ‘The application to this 
circumstance of the following extract from the evidence of Benjami: 
Rotch, before a committee of the House of Commons, on the paten' 
law, will readily occur to the reader:— 

* Look, (says he,) at the danger of allowing patents for improve 
ments, even with the consent of the party, on articles that are al 
ready patented; it would continue a patent ad infinitum: improve- 
ment on improvement, just as their fourteen years are expired: 
because it is what patentees come to me constantly to know, if the) 
cannot, for some little improvement, obtain a patent on their own pa 
tent, which would be an extension of the term to twenty-eight years 
instead of fourteen, and thereby shut the public out of the beneli' 
they are to have at the end of fourteen years.” 

Now it would be very interesting to know whether Benjamin Rotch, 
of Bath, in 1816, beany relation, or at all connected with Benjamin 
Rotch, of London, in 1830. 


Patent granted to Witu1am Cuurcn, for certain improvements in 
the construction of Boats and other vessels. March 9,1831. 


Mr. Cuurcn proposes to employ sheet iron in the construction 
of boats and other vessels, as well as for rail-way carriages. ‘Th 
iron plates are to be united by riveting, in a manner similar to that 
adopted in the construction of steam boilers; and the joints mus' 
be all made air and water tight. The exterior of the boat thus 
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formed, is furnished with a lining similarly constructed. A space 

of a few inches is left between the exterior casing and the lining; 

and in this space is introduced a series of iron plates bent into the 

form represented in the cut, to give strength to the vessel. These 

o>. Strengthening plates are secured to 

f- J . A the casting and lining by rivets or 

— ~~ bolts, and the space between the lin- 

ings is enclosed at the top, air tights and by that means much buoy- 

ancy is obtained from it in cases of danger when the boat fills with 

water. ‘The deck of the vessel is also to be made of plate iron, 

which is to be secured and strengthened in a manner precisely 
similar. 

To prevent the mast from being injured by the edges of the iron 
plates, a piece of iron tube, of dimensions to correspond with the di- 
ameter of the lower end of the mast, is introduced through, and firmly 
secured to, the deck. 

The top rail of the bulwarks is made of iron tubing connected to- 
gether by passing their ends into sockets, and connected with the 
sides of the vessel by iron plates bent in the form of the surface of a 
pantile roof, to give them strength. 


1 description of the Economical Oven, or apparatus for procuring al- 
cohol from dough in the process of baking bread. 


Unver the head of New Process of Distillation, at page 417 of out 
last volume, we gave some account of the invention for which a pa 
tent was granted to Mr. Robert Hicks of London, by which the alco- 
holic vapour arising from fermented dough in the process of baking, 
was condensed and collected. We have now procured a drawing of 
the apparatus employed, which will serve to render the mode of pro- 
cedure perfectly intelligible. This drawing, with the accompanying 
description, we have copied from the Register of Arts, for February 
last. 


It will be readily conceived that the numerous small fissures in an 
ordinary oven of brickwork, arising from imperfect fittings and other 
causes, render the material unfit for the preservation of the vapours 
given off: Mr. Hicks accordingly employs an oven made of iron in lieu 
of brick; but the bottom of the oven on the interior side is lined with a 
pavement of bricks, on which the loaves are placed as usual; a fire is 
made underneath the oven, at a proper distance, and brick flues from 
thence are so arranged that the heated air shall envelope every part 
of the exterior of the oven, to diffuse the heat in the interior of it as 
uniformly as is practicable. The door of the oven is made to fit the 
frame accurately, by grinding their surfaces, or by luting when set 
to work, and these parts are brought into firm contact by across bar 
and screw in the usual manner of fastening the mouths of retorts. 

In the drawing accompanying the specification, two modifications 
of the apparatus are exhibited. The first is an oblong oven five feet 
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wide and seven feet long, and the fire place, or grated receptacle for 
the fuel, is placed underneath the middle of the bottom, and is framed 
so as to be drawn, parallel with the length of the oven, backward or 
forward, or to be drawn entirely out of the apparatus when required. 
By the usual position of the fire, however well regulated may be its 
intensity, there is a liability of the central part of the bottom of the 
oven to become overheated; partly owing to the bottom being lined, 
internally, with so bad a conductor of heat as bricks. ‘To protect 
the oven from this injurious effect, a large plate of iron, about half 
the area of the oven, and twice that of the fire, is suspended by a 
hooked iron bar centrally to the bottom of it; and being posited about 
midway between the fuel and the bottom of the oven, prevents the 
flame and heated gases from acting directly upon the bottom of the 
oven. The door of the ash pit is provided with an air regulator, and 
the minor flues around the oven, (made by numerous holes in the 
brickwork,) unite in the upper part, where a horizontal flue leads into 
a common chimney. 

In the centre of the top of the oven a large iron tube or neck, about 
twelve inches in diameter and thirty inches long, is fixed vertically, 
extending through the brickwork which covers the oven. In this 
tube the vapours from the bread are collected, and are conducted 
from thence, by a lateral tube, into a common distiller’s worm, which 
being surrounded by cold water the vapours become condensed, and 
are drawn off into a proper receiver for the liquid.’ ‘This liquid, con 
sisting of a mixture of water, alcohol, and other matters, which be 
ing afterwards rectified, will furnish a fine spirit of wine. 

In order to regulate the temperature of the oven, an iron tube about 
the size of a musket barrel, closed solid at the lower end, and about 
a foot long, is suspended vertically in the middle of the neck, by 
passing through a tapered hole in the top of the latter, whereon the 
tube rests by its upper end, which is spread out into a conical o 
bell-mouthed form for that purpose. In this tube oil is deposited, 
and into the oil is placed the bulb of a thermometer, whose graduat 
ed scale above, extending outside of the apparatus, exhibits the tem 
perature of. the oil, and, consequently, also that of the oven. 

The other modification of the machine described in the specifica- 
tion varies from the preceding in the arrangement of the furnace 
part. In the first, the fire-grate was sfationary during the baking; 
in the second, which we have now to describe, it is made to revol 
For this purpose the oven is made circular, and at a suitable distance 
from the bottom of it, (about a foot,) is a large circular plate of the 

same diameter as the oven, (six feet,) which turns in a horizontal 
plane, on a vertical axis, forming a complete partition between the 
fire place and the ash pits; except in a portion of the circle where th: 


Jive grate is situated, which is nearly of a sectoral form, to afford a 


more uniform distribution of the heat, and a greater facility of push- 
ing the grate into, or drawing it out of, its place, under the oven. In 
order that the air which is admitted into the ash pit to promote the 
combustion may not be diverted from its proper course, that of pass- 
ing through the grate on which the fuel is deposited, the patentee 
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makes the whole circumference of the revolving plate air tight by 
what is termed an hydraulic joint. Near to the periphery of the cir- 
cular plate, is fixed a descending rim of three or four inches deep, 
which dips into a circular trough, filled with water, that rests upon 
the brickwork surrounding the ‘ash pit; and the revolving plate being 
wholly supported upon its central axis, the part of the apparatus is 
rendered as complete in its action as it is simple in form. The mo- 


tion is communicated to the grate by bevel gear of the usual kind. 
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The preceding cut affords a sectional view of the last mention 
ed modification of this baking and distilling machine. aa is the 
iron oven; 6} the brick floor made level with the bottom of the door- 
way c; d the chamber where the vapours from the bread are collect- 
ed; e the oil tube suspended by its bell-mouthed end in a hole at the 
spherical extremity of the water chamber; f the thermometer with 
its bulb immersed in the oil contained in the tube; g a large aperture 
through which the vapour escapes into the crane neck, /, leading into 
the refrigerating worm tub, ¢, whe rein the vapour becoming condens- 
ed is drawn off by the cock, k, into a proper recipient. /7 is the 
fire place, of which m is the grate, resting between ledges on the 
large circular revolving plate n n; 0 00 are lateral apertures or flues 
in the brickwork, leading to the general surrounding flue, p p, which 
terminates in the flue, ¢ g, leading to a common chimney, not repre- 
sented in the drawing. r rr shows the circular water trough into 
which the descending rim of the revolving plate dips throughout its 
circumference. sis the ash pits ¢ the vertical axis of the revolving 
plate, to which motion is communicated, either by a boy turning the 
handle w, (or any convenient powe r applied to the pu ulley v, ) which 
actuates the bevel gear wand x. At vy is the register to regul: ate the 
idmission of air to the fire. 

When the thermometer indicates a temperature of 280° Fahren- 
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heit, the oven is at a proper heat for the baking of bread, during 
which process, the heat should be maintained at ‘from 280° to 310°, 
and the vapour drawn off through the refrigerator, for subsequent 
rectification to obtain the vinous spirit. After the bread has been 
baked, and the pastry, (as customary,) is introduced into the oven, 
the action of the condensing apparatus is dispensed with; which is 
effected by turning the cock at the worm tub, and the oil tube and 
thermometer being withdrawn, the vapour escapes at the aperture 
thereby left open. In the baking of biscuit also, which, like pastry, 
undergoes no fermentation, and, ‘therefore, contains no alcohol ready 
formed, the vapour is in like manner suffered to escape. 


Remarks on the use of Surcharged Steam, with an account of experi- 
ments thereon.—By Witi1am T. Haycrarr, M. D. 


Tue Repertory of Patent Inventions for July last, contains the 
specification of a patent for improvements in the steam engine, by 
Dr. Haycraft; and the same number furnishes the following remarks 
explanatory of the views of the patentee. 

The invention described in the accompanying specification, is 
offered to the public in the full confidence that it is a real improve- 
inent on the steam engine, and well worthy the attention of scientific 
and practical men. I have for many years pursued a series of in- 
quiries on the mechanical properties of steam, especially of what is 
usually called surcharged steam, i. e. of steam that has been subject- 
ed to a higher temperature than that at which it was generated, in 
which process the steam is increased in volume, with a proportionate 
increase in mechanical power; the process itself being effected at a 
comparatively small expense of fuel. In pursuing these i inquiries, | 
have found from the effects of surcharged steam in several experimen 
tal engines, that when the cylinder is properly constructed, the power 
produced is far greater than that from ordinary steam. Encour- 
aged by this success, a 12 horse power engine has been erected, 
which in its working, has proved the truth of my principles in a most 
satisfactory manner. 

It will, however, be proper, before giving a more full account ol 
this engine, to endeavour to correct some errors which practical and 
even scientific men have fallen into, concerning steam when applied 
to produce power, which I shall endeavour to do in the most familiar 
language the subject admits of. 

It is generally supposed, that if steam be heated above the tem- 
perature : at which it is generated, its force is not increased; that itis 
even diminished; that the super temperatur e, by some means or other, 
kills or destroys its elasticity. I will first endeavour to show how 
this mistake has arisen, 

The following experiment was made by Mr. Perkins, assisted by 
Mr. Penn, Jr. at his steam engine manufactory at Greenwich, and 
similar experiments have been made by others. 

Surcharged steam was made by passing sinall quantities of water 
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through a system of cast iron tubes, heated to a high temperature. 
This surcharged steam was applied to Mr. Penn’s engine of, I be- 
lieve, 6 horse power; after a short time the engine lost its power, 
namely, as soon as the cylinder had acquired a super-temperature, 
although there was abundance of steam. 

What could be the cause of this? Most practical men would say 
that the surcharged steam had lost its elasticity, and, therefore, its 
power to work the engine. Messrs. Penn and Perkins, however, dis- 
covered the fault and endeavoured to removeit. ‘The fault was that 
as soon as the cylinder became considerably heated, the packings of 
the piston and piston rod could no longer confine the steam, and it 
appeared on examination, that these packings had become completely 
dried, and therefore easily permeable by steam—that, consequently, 
its force could not be exerted on the piston. ‘To remedy this, the 
surcharged steam was first passed over the surface of water contain- 
ed in a second boiler, by which process it rapidly absorbed water till 
it was saturated, when the engine worked perfectly well. The reader 
will, however, perceive that in this case, the surcharged steam, 
by imbibing an additional dose of water, was converted into ordinary 
steam, which is disposed, when introduced into a working cylinder, 
to deposit a portion of its water; because the cylinder is of a lower 
temperature than the boiler. This water, by moistening the pack- 
ings, renders them, to a certain degree at least, steam tight. ‘The 
same fact has been observed in condensing engines, when, from the 
boiler being by accident almost empty, and the fire being urged, so 
that the upper part of the boiler was extremely heated, and the steam 
thereby was surcharged. In this case, although there is abundance 
of steam of the usual pressure, the engine will not do its work. 

We had an excellent opportunity of observing this apparent want 
of power in surcharged steam, in an experimental condensing engine. 
In this engine the steam was surcharged by means of high pressure 
steam surrounding the cylinder. The piston was provided with me- 
tallic plates, which acted well: the piston rod had the usual hemp 
packing. ‘The engine worked well for some time, until the piston 
rod had become considerably heated, and its packing dried, when all 
at once a rushing of air was heard through the packing, and quanti- 
ties of air were pumped up by the air pump, and the engine lost its 
power. ‘The power could be restored by moistening the packing, or 
by pouring in quantities of oil, which latter however passed through 
with the greatest rapidity. 

From the foregoing observations it will appear, that the apparent 
want of power in surcharged steam, is to be attributed to the great 
difficulty of keeping the joints and packings tight, arising from the 
disposition which surcharged steam has of drying and injuring the 
packings. 

The experiments from which we some years ago directly proved 
the increased power of surcharged steam, are very simple. They 
consisted in accurately weighing a copper ball containing steam of 
the boiling temperature, then by immersing the ball in heated oil, till 
it attained the temperature of 312°, allowing the surplus steam to 
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escape by a small orifice, which was subsequently closed very accu- 
rately; then by subtracting the weight of the empty ball from the 
two weights, it appeared that steam surcharged to 100° above the 
boiling point, weighs +, of ordinary steam, it being still able to 
bear the atmospherical pressure; thus one volume is converted into 
ten volumes, each of which, if its temperature be preserved, will 
produce a mechanical power equal to the original volume; that is, 
we increase the whole power ten-fold. 

Then the question became, how can we confine this surcharged 
steam so as to make it available to produce power? We have already 
seen, that it is from its disposition to dry the packings, that sur- 
charged steam so freely escapes in waste. After a number of experi- 
ments with different fluids, my brother and myself found that water, 
when interposed between the surcharged steam and the piston, was 
capable of effecting our object. It is well known that water passes 
through compact organized porous bodies with great difficulty. This 
is shown in the hydraulic press, in which water under a pressure of 
several thousand pounds on the square inch, is kept tight by a simple 
collar of leather. To be assured of the practicability of this to the 
steam engine, a model was constructed which was so arranged that 
water could be introduced between the piston and the working steam, 
or not, at pleasure. When the water was not interposed, there was 
a waste of steam through the packing at a pressure of 30 lbs.; but 
when water was interposed, the engine worked perfectly tight ata 
pressure of above 600 Ibs. on the square inch. 

Thus we arrived at two important facts; first, that steam is capa- 
ble, by receiving a super-temperature, of increasing its power ina 
ratio equal to its increase of volume; and, secondly, that by the in- 
tervention of water between the steam and the packing, we are able 
to make a perfect joint completely impermeable by steam. It would 
be evident, however, that if water were interposed directly between 
the surcharged steam and an ordinary piston, it would be soon dried 
away, and our intentions would be defeated. For the purpose of 
obviating this, the arrangements as described in the specification, 
have been made, and the truth of the principles laid down completely 
put to the test. In an experimental engine, the effect of the sur- 
charged steam is very extraordinary. When surcharged steam is 
used, the engine does not require one-tenth part of the steam, and 
what is singular is, that the power of the engine is improved thereby. 
In this engine, the boiler is not sufficiently large to supply steam of 
30 Ibs. on the inch, but the moment the’steam is surcharged, the steam 
pressure rises in the boiler till it arrives at 290 lbs., the engine going 
with its full power the whole of the time, after which the escape by 
the safety valve is evidently greater than the quantity consumed by 
the engine. The surcharged steam, after escaping from the engine, 
is perfectly invisible, so that no appearance of steam can be observ- 
ed at any time. This shows the extreme rarity of surcharged steam. 
In the 12 horse power engine that has been erected, we have not at- 
tempted to surcharge the steam to so high a degree, for reasons that 
shall be given, yet its action is equally satisfactory. 
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There is another point very important to practical engineers, which 
seems to have escaped the notice of writers on the subject, and was 
equally unknown to the celebrated Watt, namely, the production of 
cold within the cylinder, occasioned by the evaporation of water de- 
posited on its internal surface. This evaporation takes place every 
time the vacuum is formed, it of course occasions a production of 
cold, which in its turn causes a fresh deposition of water, and waste 
of steam. Although Mr. Watt does not appear to be aware of these 
series of actions taking place, yet he was perfectly sensible of the 
great utility of preserving the temperature of the cylinder. For this 
purpose he used to surround it with steam from the boiler, thinking 
it to be sufficient to prevent condensation, that the cylinder should 
be kept at the same temperature as the steam. Had he been aware 
of the cooling process we have described, he would probably have 
perceived, that to prevent the evil, it would be necessary to surround 
the cylinder with steam of a higher temperature than that of the 
working steam; in which case no condensation would take place with 
the consequent evaporation, cooling of the cylinder, &c. In doing 
this, however, a practical difficulty presents itself; for if this be at- 
tempted in ordinary engines, the water is no longer deposited, and, 
as we have before shown, the packings become dry, and no longer 
steam tight. ‘The intelligent reader, on examining the principles of 
the surcharged steam engine, will perceive, that this drying of the 
packings cannot take place, although the surcharged end of the cy- 
linder should be raised to ever so high a temperature, the presence 
of water on the other side of the piston will always effectually pre- 
serve them from drying or other injury. 

We have sufficient proof of the correctness of these principles in 
the action of Woolfe’s engine. It has been supposed that the saving 
of fuel in this engine, arises from the use of two cylinders, one of 
high pressure and the other a condensing cylinder; the escape of the 
former working the latter, in which arrangement the steam acts by 
expansion, as it is termed. That the saving is not entirely occasion- 
ed by this cause, was shown by an accident which happened in an 
engine of this description at Mr. Newcomb’s mills at Stroud Water. 
The reader is aware that the condensing cylinder in this engine is 
surrounded by high pressure steam; now it happened that the high 
pressure steam jacket was injured, so that the engineer blocked up 
the pipe leading into it; in this state, the cylinder was no longer sur- 
rounded by high pressure steam, of course the working steam was no 
longer surcharged; the consequence was, that the engine could no 
longer do its work. The jacket, &c. being repaired, the engine then 
went perfectly well. In this engine hemp packings are useless, for 
the reasons given, instead of which metallic pistons are used, which, 
when the steam is only slightly surcharged, and of a moderate pres- 
sure, answers sufliciently well. 

There is also a great advantage in using steam of a higher pres- 
sure than can be used in engines of the ordinary construction. My 
brother, Mr. Samuel Haycraft, has found in using high pressure 
steam, that in increasing the pressure, the quantity of steam expend- 
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ed is not increased in the same proportion; that, in fact, the quantity 
of steam expended, is only as the square root of the preva that is 
if we increase the pressure four-fold, the quantity of steam required 
will be only twice as much, by which in proportion to the power pro- 
duced, there is a saving of one-half: If we increase the pressure 
nine-fold, the quantity of steam is increased three-fold, by which 
there is a saving of two-thirds of the steam, and so on in the same 
proportion. But this cannot be effected to any great extent in ordi- 
nary engines, because the packings are not sufficiently tight at high 
pressures. But we have shown, that by means of the arrangements 
proposed in our improvements, our packings are able to sustain a 

ressure of more than 600 Ibs. on the square inch, without leakage. 
it is by a combination of the principles of working high pressure and 
surcharged steam, that the greatest advantage is to be derived: thus, 
we found in the experimental engine, working at 200 lbs. pressure 
on the square inch, with surcharged steam, the expenditure of steam 
was only one-tenth of the quantity used, when unsurcharged steam 
of 30 lbs, on the inch was used: thus the power compared to the 
quantity of steam, was increased more than sixty-fold, the engine 
working perfectly tight. 

The 12 horse power engine referred to, has been constructed 
agreeably to the plan laid down. ‘The boiler is of a size usually 
adapted for a 4 horse power engine, and it works the engine at its 
full speed, and at a full power of twelve horses, calculating 220 lbs, 
pressure on the piston for each horse, exclusive of friction. The 
boiler evidently makes more steam than is necessary, the steam con- 
stantly escaping by the safety valve, when the engine is going at its 
full power, although the fire is kept low, and the boiler is only set 
in a temporary manner, with a very short chimney. The engine also 
works under the disadvantage of being completely exposed to the 
open air. The boiler is of the strongest form, being a cylinder twen- 
ty-six inches in diameter, and ten feet long. It is made of the best 
forged iron; and has been proved to above 500 Ibs. on the square 
inch. This engine is computed to consume one-half a bushel of coals 
per hour, being about one-half of the quantity required in a Woolle’s 
engine of the same power. 

In this engine we have not attempted to carry the surcharging 
and high pressure to its greatest extent, as without so doing, the 
effect sufficiently answers our expectations, and the saving of fuel is 
so great as to make any further saving, at least in a fixed engine, o 
comparatively small consequence. 

But the superiority of this engine is not confined to its saving in 
coals, for it is evident that its savingin water is still greater. When 
we consider that in all engines, and especially in high pressure ones, 
a great quantity of water is thrown up from the boiler into the cylin- 
der with the steam, which has been estimated by practical men to 
be full one-half of the whole quantity used, we shall perceive that 
as by the surcharging plan the whole of the water is converted into 
steam, the saving of water will be twice as great as the saving in 
steam, Now the saving in steam is, on the lowest calculation, com- 
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pared with ordinary high pressure engines, three-fourths of the whole 
quantity, the surcharged steam engine requiring only one-fourth of 
the coals, will require only one-eighth of the water. In applying 
this to the subject of locomotive engines, we will consider it in the 
following way:—First, the load required for supplying the engine, 
consists of one part of coals to six parts of water, because one pound 
of coals will boil off six pounds of water. Therefore, if we suppose 
the load necessary to supply the engine, to be two tons, the weight 
of the coals would be - . Cwt. 5 2 24 
The weight of the water, . - $4 1 4 


a 


rr cary Th eal 


Cwt. 40 0 QO 

By the use of the surcharged steam engine, the quantity 
of coals will be - - " 

The weight of water 


i 2 
4. byn4 


So that there would be a saving of the load required, 
equal to - - - Cwt.54 1 4 


The great advantage of lessening the load in a locomotive engine, 
especially if intended for the road, is self evident; it will in effect 


be increasing the power of the engine, and of course the velocity of ' 
the carriage. Also, by thus lightening the load necessary for the en- : | 


gine, we shall be able to carry such an increased supply, that we 
shall be enabled to travel three or four times the distance without 


fresh loading. We shall also be able to increase the steam power to 
a great extent. : 
It must be familiar to the reader, that the two obstacles to the ( 


complete success of locomotive engines on the common road are, the 
want of steam power adequate to the load required, and the too fre- 


quent necessity for stopping to take im a fresh supply of water and 
coals. ‘These two obstacles the surcharged steam .engine will com- : 


pletely remove. 
The surcharged steam engine may also be made more compact in 

its form than any other, arising chiefly from the smallness of the 

boiler, or generator, required. } 
It should also be observed, that this estimation of the saving of 

fuel and water, is on the least favourable scale. I have shown, that 

by combining a considerable steam pressure, (200 Ibs. on the inch, ) ; 

with completely surcharging the steam, the power produced was in- 

creased sixty-fold, compared to that produced by an equal quantity 

of steam not surcharged. ‘This almost incredible effect was produc- 

ed by the application of a moderate fire directly to the surcharged 

part of the cylinder. This engine has been frequently worked in this ! 

manner for several hours during many months, yet, although the cylin- 

der is of brass, it was never in the least injured by the fire; also the pis- 

ton packing and the other joints were always perfectly tight. Even 

should it be apprehended, that in the course of time, the cylinder 

might be injured, that part of it which is exposed to the fire may be 
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replaced in a few hours, by a new spare piece, without in the least 
disturbing the working part of the cylinder, piston, &c. On this plan, 
the saving of steam may be carried on to an almost unlimited ex- 
tent. 

The only objection of moment which has been made by the many 
practical men who have seen the engine is, that owing to the large 
size of the piston rod, which, in fact, may be considered as a second 
piston, there is an increase of friction. ‘This is certainly true, but 
at the same time, the advantages arising from the arrangement are 
so great, and the power is so much increased, that it must be consi- 
dered in the same light as Watt’s addition of the air pump to the 
condensing engine, which although from its friction, Kc. it requires 
some power to work it, yet at the same time, it adds so much more 

wer to the engine, that, on the whole, it is a real improvement. 
From the small size, however, of the cylinder in this engine, it is 
evident that its friction must be less than that of a condensing en- 

ine. 

Many also object to the use of high pressure engines, from a mis- 
taken idea of the danger attending them. Perhaps, on the whole, 
however, they are even safer, owing to the greater precaution used 
in having a boiler or generator of the greatest possible strength. In 
the engine we have erected, the boiler has been proved to above 500 
Ibs. on the square inch, so that it would require an error of more 
than 400 Ibs. on the square inch to render it unsafe, which error 
can hardly happen: on the other hand, few low pressure boilers 
would be safe at a pressure of 25 Ibs. on the inch, so that an error 
of 20 Ibs., should the safety valve be obstructed, would be danger- 
ous. In the surcharging engine especially, the boiler is so small, 
that its safety is secured. ‘The reader is aware that Woolfe’s engine, 
as improved by Mr. Hall, works with a high pressure boiler, yet its 
working gives general satisfaction. The surcharged steam engine 
may indeed be considered nearly the same in one of its principles 
with Woolfe’s, namely, the working with surcharged steam, except- 
ing that in the latter, the steam is only very slightly surcharged. In 
our engine, the steam is completely surcharged, and the full advan- 
tage of the principle is thereby obtained. Woolfe’s engine also, being 
on the condensing plan,'cannot of course be used for locomotive pur- 
poses, and from its being somewhat complicated, perhaps is not 
quite so well adapted for navigation; although for mills, &c. it is the 
best engine hitherto known. ‘The surcharging engine, from its com- 
pactness, its great saving in coals and water, and its increased pow- 
er, is peculiarly adapted for these purposes, and I have but little 
doubt but that its use will eventually become general. 

To express in a few words the principal feature of the surcharged 
steam engine, we would say, that it accomplishes the important de- 
sideratum of having a perfectly steam tight piston packing. It should 
be recollected, that it was the opinion of the celebrated Watt, that 
the chief cause of the waste of steam in the steam engine, is the want 
of tightness in the piston; and it is known that he laboured many 
years in endeavouring to effect this object. Since that time, it has 
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been attempted by many of the most skilful engineers without suc- 
cess. 

The other feature is, that by means of a prolonged piston or plunger, 
there is a complete separation between the surcharged end of the cy- 
linder and its working part, by which means, the steam can be work- 
ed in a completely surcharged or rarefied state, and the piston, being 
also covered with water, is effectually preserved from injury. 


q Remarks on the construction and peculiarities of the four Engines em- 
ployed at the competition for the prize given by the Liverpool and 
Manchester Rail-way. From Wood’s Treatise on Rail-roads. New 
edition, 1831. 


TABLE. 


| Lbs. of coke re 
— ¢ Engine Area of Area of radi-| Area of commu-|\Cubic feet of |quired to evapo 
| mes 0 v PS. ° | : 
. fire grate ent surface in|nicative surface} water evapo- jrate a cubic foot 


| in feet, feet. | in feet. rated per hour of water. 


Rocket . . 6. 20. 117.8 18.24 | 11.7 


Sans Pareil 74.6 24, | 28.8 


earn 


: ‘ — ' 
Novelty . 1.8 9.5 $5. : 


Old Engines | 7. 11.5 29.75 15.92 | 18.34 ; 


In examining the above, we find a very important effect in the 
economy of fuel, produced by the Rocket over the old engines, in 
the proportion of 11.7 to 18.34, supposing the heating powers of coke 
and coal to be equal. ‘The cause of this is very obvious, and is en- F 
tirely attributable to the use of the tubes of small diameter,‘ present- 
ing such an area of surface to the water in the boiler. These tubes 
were used at the suggestion of Mr. Booth, treasurer to the Liverpool 
and Manchester, Rail-way Company, and nothing, since the intro- 
duction of those engines, has given such an impulse to theirimprove- 


ment. ; 
With a less area of fire grate than the old engines, the surface ex- 

posed to the radiant heat of the fire is as 20 : 11.5, and the surface 

exposed to the communicative power of the heated air and flame, as 

117.8: 29.75, nearly four times as great. ‘ 


Nor is this the only difference; in the old engines, the area of the 
tube, (of 22 inches diameter,) for the passage of the flame and heat- 
ed air to the chimney, was 380.13 inches; and of this large body of 
flame and air passing through the tube, only an extent of surface of 
69.11 inches, was exposed to the water in the boiler. In the Rocket 
engine, the area of heated air and flame in 25 tubes, 3 inches each 
in diameter, was 176.7 inches, while the surface exposed was 235.6 
inches. 

It is not necessary, perhaps, to pursue the comparison further. 


272 On Locomotive Engines. 


The economy of fuel which must result from the exposure of so much 
greater surface to the water, cannot fail to ensure a more perfect ab- 
straction.of the heat, and thus not only save the fuel, but prevent 
great part of the previous destruction of the chimney, by the intense 
heat of the wasted caloric. 

The same remarks apply to the Sans Pareil of Mr. Hackworth, as 
to the old engine, though in a less degree. In the Rocket, the sur- 
face exposed to the radiant heat of the fire, compared with the area 
of fire grate, is as 3:1, while in the Sans Pareil it is only 1}: 1; 
the same proportion as in the old engines. In the Rocket, the sur- 
face exposed to the heated air and flame, compared with the area ot 
fire grating, is as 192: 1; while in the Sans Pareil, the proportion is 
only 73:1. The bulk of air passing through the tube of the latter, 
will, at its exit into the chimney, be 176.7 square inches, the expos 
ed surface being 47.12, or, 25: 1, nearly; while, as before stated, the 
bulk of air passing through the tubes of the Rocket, is 176.7 inches, 
or precisely that of the Sans Pareil, while the surface exposed, is 
235.6 inches, or 13:1. ‘These will sufficiently account for the great 
difference in the economy of fuel between the two engines; the Rock- 
et requiring only 11.7 lbs. to convert a cubic foot of water into steam, 
while the Sans Pareil required 28.8 Ibs. 

Some explanation is, perhaps, necessary, why the Sans Pareil 
should, in this respect, be more extravagant than the old engines, 
while the extent of surface, compared with the area of fire grate, 
is much greater, and therefore should exhibit a more economical re 
sult: and this explanation is the more necessary, as, though not ap 

earing at first sight, it involves a principle of the greatest importance 
in the economy of those engines; and which, if not acted upon, woul 
render the use of the tubes, however otherwise valuable, considera- 
bly less effective. 

It will readily occur to any one, paying a little attention to the 
matter, that the system of tubes may be carried so far, as to reduce 
the temperature of the flame and heated air, nearly equal to that o! 
the water in the boiler; in which case, when it reaches the chimney, 
it will be incapable, from its reduced temperature, of producing a 
sufficient draught of air through the fire grate. ‘This would prevent 
all the advantages being taken of the refracting powers, which would 
otherwise result from the use of these tubes. It is stated, in another 
part of this work, that on the introduction of those engines, it was 
necessary to resort to the application of the waste steam thrown up- 
wards into the chimney, to create a sufficient current of air throug) 
the fire; which was afterwards laid aside, or only partially used, 
when only slow rates of speed were required. 

Mr. Hackworth had, it appears, in his engine, resorted to the use 
of this in a more forcible manner than before used, throwing it up as 
a jet, and which, when the engine moved at a rapid rate, and the 
steam thereby almost constantly issuing from the pipe, had a most 
powertul effect. 

This, though effecting the object for which it was intended, being 
carried too far, partly in consequence of the rapid speed at which 
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the engine was made to travel, was productive of another evil, which, 
though operating fatally so far as regarded that particular experi- 
ment, was capable of easy remedy. 

The consequence was, that when the engine began to travel at the 
rate of 12 or 15 miles an hour, the draught was so great, that it ac- 
tually threw the cinders out of the chimney with consilerable force, 
producing a destruction of fuel enormously great, so much so, that 
the consumption was at least 692 lbs. per hour. 

The area of fire grate of the Sans Pareil, was 10 feet; supposing 
that the area of the fire grate of the Rocket had been the same, the 
consumption of the latter engine, with its power of exhaustion, would 
only have been 361 lbs.; showing that the force of draught was so 
much greater in the Sans Pareil, as to consume nearly twice the 
quantity of fuel in the same time. 

This will satisfactorily account for the apparent anomaly in the 
consumption of fuel with this engine, compared with that of the old 
engines, having a single tube; otherwise, though not likely to have 
come up to the Rocket in point of economy of fuel, we should have 
expected an effect considerably greater than in the old engines. The 
combustion of the fuel being so very rapid, and the abstracting sur- 
face so small, the heated air would pass off at a very high tempera- 
ture; thus accounting for the loss of effect. 

The knowledge of this fact,—or rather, availing ourselves of this 
power for the purpose of creating a draught in the chimney,—leads 
us to an inquiry of great interest. By an extension in the use of 
these tubes of small diameter, there is little doubt of our being able, 
(supposing we can force the necessary quantity of air through them,) 
to reduce the temperature of the heated air, before its exit into the 
chimney, nearly equal to that of the water in the boiler. ‘This would 
be abstracting all the useful heat, and probably effecting all the eco- 
nomy of which the fuel is susceptible. 

Perhaps it would not be adviseable to carry it quite so far as this; 
lor when the temperatures become nearly equal, the abstraction of 
heat would be so slow, as to require a greater length of tube than it 
would be convenient to employ. We may, therefore, suppose, that 
in all cases, the temperature of heated air passing into the chimney, 
will be greater than that of the water in the boiler. ‘The heat will, 
however, be insuflicient, in engines of this kind, to cause a sufficient 
(uantity of air to pass through the fire for the purpose of combustion; 
and it becomes a question, whether we should allow a portion of the 
ieat to escape for that purpose, or, by contracting the exit of the 
escape of the steain from the cylinders into the chimney, to effect the 
same object. 

Whether the last method is the most economical or not, though 
there is every reason to suppose it is, perhaps it is the only one with 
these engines that is suitable for their action upon rail-ways, espe- 
cially for quick travelling. ‘The performance of those engines de- 
pends entirely upon the quantity of steam they can raise in a given 
ume; and when travelling at the rate of fifteen miles an hour, or up- 
wards, the production of steam is required to be very rapid indeed: 

Vor. VILL.—No. 4.—Ocroser, 1851. 35 
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the mode of producing a proper draught through the fire, by throw- 
ing the steam into the chimney, after its passage.through the cylin 
ders, is, perhaps, therefore, the best; as the quicker the engines tra- 
vel, and when, consequently, the necessity for steam is the greatest, 
the then rapid and almost continuous exit of the steam into the chim- 
ney, increasing in proportion to the increased speed of the engine, 
produces, at the same time, a correspondingly greater quantity ot 
steam. 

In the ** Rocket” engine, this mode of increasing the draught of 
the chimney, was but partially used; the steam was made to pass 
into the chimney, by two pipes, one from each cylinder, and the size 
of the aperture was not, therefore, sufficiently small to cause tlie 
steam to pass into the chimney with adequate force; still, in that en- 
gine, we find it only required 11.7 Ibs. to evaporate a cubic foot of 
water, —56 per cent. less than with the old engines. We shall al- 
terwards find, that this has been considerably more reduced in the 
engines lately made. 

The ** Novelty” engine is on a different principle from those pre 
viously considered, the necessary supply of air to the fire, being pro 
duced by a bellows. In this case, a chimney becomes unnecessary, 
and from the way in which the Novelty is constructed, the air was 
forced through the fire in a very condensed or compressed state. ‘The 
area of fire grate being little more than one-third of that of the Rock 
et, and the surface exposed to the radiant action of the fire, less than 
one-half the temperature to which the fire was raised, must, of course, 
be considerably greater, to evaporate an equal quantity of water in 
the same time, ‘The abstraction of heat would be probably more per- 
fect in the Novelty, for the tube through which the flame and heated 
air passed in its exit to the atmosphere, was 36 feet in length, in one 
tube; whereas, in the Rocket, there was the same length, though sub 
divided into six tubes. It is, however, extremely questionable, 
whether one tube 56 feet long, or 6 tubes, each 6 feet long, of tu 
same sectional area, are most preferable: the latter would, of course, 
give a much greater exposure of surface. The area of exit of the 
heated air, into the atmosphere, of the Rocket, was 25 times that ol 
the Novelty; from which we may imagine the degree of compression 
necessary to furce the same quantity of air through the fire; though 
we do not say, that to raise an equal quantity of steam, an equal 
quantity of air, in that highly compressed state, is necessary. 

It was much to be regretted that the experiment with the Novelty 
could not be continued sufficiently long to ascertain the power of 
raising steam, by this method; the inquiry was of the utmost impor- 
tance. Theoretically considered, we are of opinion, that this mode 
of generating steam, is more economical in point of fuel, than in ev- 
gines, the combustion of the fire of which is kept up by the rarei- 
cation in the chimney; but there are practical objections to set against 
this, of which, the destruction of fire bars, and the power required 
to work the bellows, are not the least. We say theoretical, because, 
suppose two generators, the area of the grate bars, extent of radiant 
aud communicative surface, are in both the same, except the area o! 
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exit pipe into the chimney, which with the generator worked by the 
bellows, is one-half of that by exhaustion of the chimney. If the 
same quantity of air pass through the grate bars in each, that with 
the bellows, will necessarily be of a more compressed state, to force 
the same quantity of heated air through the narrow exit; and this 
compressed state of the heated air will, of course, cause more of the 
caloric to be abstracted, than in the other case; for we suppose the 
temperature reduced to the same, in both cases, in the exit pipe. For 
if the heated air, in both cases, pass into a chimney of the same area, 
and equal to that of the exit pipe from the generator, on the exhaus- 
tion principle, the temperature of the heated air being supposed to 
be the same, in both cases, in the exit pipe, the heated air from the 
generator with the bellows will, therefore, have to expand itself in 
the chimney into twice its volume, which will, of course, reduce its 
temperature below that of the other; thus proving a more complete 
abstraction of the heat. The only question is, whether the disadvan- 
tage in practice, consequent upon the operation of such a principle, 
does not counterbalance any advantage gained in the economy of fuel; 
and this we must leave to experience to determine. 

The question between the two modes, however, assumes a new 
character, since the application of the steam from the cylinder to 
create a current of air in the chimney; as in that case we can, by the 
use of a greater number of smaller tubes, reduce the temperature so 
low, until, if adviseable to do so, it is equal to that of the water in 
the boiler. And it then becomes a subject of inquiry, which of the 
two modes occasions a greater loss of power in obtaining the neces- 
sary current of air; the working of the bellows, in the one case, or 
the loss of power by the obstructed passage of the steam into the 
chimney, in the other. 

It is, perhaps, necessary, after the above disquisition, to explain, 
so far as we are able, the cause of the failure of the Novelty engine 
at the Liverpool experiments, to show that it arose from no defect 
in the principle, but only in the construction of that engine. It will 
be seen by the sketches of this engine, that the flame and heated air, 
after leaving the fire, passed through the winding pipe of the hori- 
zontal generator, The generator was only 12 inches diameter, and 
there were three folds of the flue tube within it, in diameter from 4 
inches at one end, to 3S inches at the other; very little space was, 
therefore, left between the flue tube and the top of the generator. 
The temperature of the flame, within this tube, when the engine was 
running at a quick rate, would be very great, especially where it left 
the upright generator; and the evolution of heat would therefore be 
sorapid, that the passage of steam out, would prevent the water from 
flowing along this horizontal generator; and the consequence was, 
that the flue tube got dry, and either collapsed with the heat and pres- 
sure, or gave way at the joint. This, it will be seen, however, arises 
from no defect of principle, and was easily remedied. 
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On the Law of Patents, as it exists in England. 


We copy the following article from the London Journal of Arts 
and Sciences; as it contains many remarks applicable to the patent 
law of our own country, although particularly directed to that of 
England. From many of the defects of the English statute, and the 
practice under it, we are fortunately exempt; it is, however, univer- 
sally acknowledged that the laws of the United States upon this sub. 
ject are susceptible of great improvement. 


We have been favoured with a copy of a small pamphlet, written 
by Mr. Richard Roberts, of Manchester, on the subject of our existing 
Patent Laws, with his views as to the best mode of amending them. 
This little work contajns many valuable and judicious remarks upon 
this important subject; and as the pamphlet has only been privately 
circulated within the circle of the author’s immediate friends, we 
have taken the liberty of making a few extracts, which we have no 
doubt will be acceptable @ our readers. 

It is acknowledged that mechanical inventions and improvements 
are beneficial to the public, and as men cannot be compelled to give 
their inventions or improvements to the public gratuitously, it is ex. 
pedient to induce them to de so, by the hope of a due reward. 

This reward is given in the least objectionable shape by granting 
to the inventor or improver, a patent of monopoly for a limited pe 
riod; at so moderate a rate of charge as may put it in the power o/ 
such parties as are the most likely to invent or improve, to ayai! 
themselves of the monopoly. 

A high rate of charge for a patent amounts in effect to a prohibi 
tion from taking one out, as it regards a large portion of those who 
are most likely to make discoveries: high charges, therefore, so fa 
defeat the objects for which patents are granted, as they tend to check 
invention, and to cause to be withheld from the public, that which it 
is desirable the public should be possessed of. 

No evil can arise from an increase in the number of patents taker 
out; because, if the discovery be worthless, the public is not injured; 
and if it be valuable, the greater the number of valuable discoveries 
made known, the more is the public benefitted. 

Patentees, in general, are not likely to be over rewarded. Som 
few may be eminently successful; but, from the delay and expense 
of experiments, and from a disinclination in society to depart from 
established practices, a large proportion of them will either gain but 
little, or will even sustain loss. But, whether the patentee be re 
warded or not, the public will be benefitted, if the invention patent 
ed be a valuable one. 

Patents ought to be cheap; because the granting of a patent is 
merely recognising in an inventor, his property in his own inventio! 
for a limited period, on condition that he shall afterwards give th 
invention to the public; for, without his consent, no other person can 
avail himself of it. 

Any sum charged for a patent, bevond its actual cost to the nation, 
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has the effect of a tax on inventions; which must be paid, whether 
the thing taxed be saleable or not. 

Whilst patents are expensive, the men most likely to make disco- 
veries, (managers, foremen, and working mechanics,) are unable to 
obtain them: consequently, their inventions will, in but compara- 
tively few instances, be made public; and, even in those instances, it 
will be by the inventors sacrificing to others a large portion of their 
own interest, in order to secure the remainder. 

The expense of making experiments,'and of specifying inventions, 
is so great, as frequently to leave a man, after such expenditure, but 
little wherewith to obtain a patent: and if he begin by taking out an 
expensive patent, he may thereby be deprived of the means of mak- 
ing the requisite experiments and of specifying. In the former case, 
when his experiments precede the taking out of the patent, being 
through its high price incapacitated from securing a legal protection 
for his property, he is obliged to abandon the invention: whereas, 
under the same circumstances, a cheap patent might have put it into 
his power to benefit both himself and the public. In the latter case, 
when the taking out the patent precedes the experiments, the title of 
the patent gives to the public some knowledge of the invention; but, 
not being sufficiently matured, from want of means, it is rendered 
valueless both to the inventor and to the public. A dread of either 
of these results deters many persons from applying for patents. 

Men of property who have had experience in the results of ma- 
chinery, will not often be induced to risk their money in expensive 
patents; knowing, as they do, that before any profit can be realized, 
beyond the cost of experiments and of the patent, many years gene- 
rally elapse; during which time there is considerable risk of the in- 
vention being superseded. 

Many valuable machines are invented, which from various causes 
cannot be brought into profitable use for a great number of years. 
Few inventors of such machines can afford to pay a high price for 
patents. 

A cautious man will generally take a considerable time, perhaps 
years, to decide whether or not he will risk the large sum now re- 
quired for a patent; during which time the public loses the benefit 
of the invention. 

Many things of a comparatively trifling nature are invented, which, 
were a cheap patent obtainable, would get into extensive use, and 
thereby benefit the public; but, when the inventor will not risk the 
large sum now required, the benefit of the invention is lost to the 
public, as well as to himself. 

The early introduction of a useful invention or improvement is 
always of consequence to society, and therefore ought to be encour- 
aged by the granting of cheap patents. 

Patents, if cheap, would be taken out for many inventiens, indi- 
vidually of little value; by which the patentee might possibly sustain 
loss, but the public would be benefitted. Besides, many of such in- 
ventions would either suggest a new idea, or by calling the attention 
of mechanics to what was looked upon as desirable, be the indirect 
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cause of a further beneficial invention or improvement. This is 
proved to be the case in countries where patents are cheap, as an ex- 
amination of the list of patents, especially in France, will testify. 

By an increase in the number of patents obtained, greater publi- 
city would be given to the most approved machines, or modes o| 
operation, previously in use; for, as the greater number of inventions 
are for improvements in old machines, or modes of operating,—and 
it is requisite to describe much of the old machine, or mode, in orde 
to explain the new invention,—the public would thus become ac- 
quainted with many mechanical combinations and processes of art, 
which probably were previously but little known. 

By the encouragement which cheap patents would afford, many 
valuable inventions and discoveries would be published, through the 
patent office, which otherwise would either die with the inventor, o: 
make their way to the public very slowly. The following inventions 
may be considered to be under this predicament. 

The discovery of a principle, any practical application of which 
does not immediately present itself to the discoverer; or the means 
of making which application may not be then at his command. 

The discovery of a mode of producing an original screw, of greater 
accuracy than can be produced by any known mode. 

The discovery of a mode of dividing straight lines or circles, in « 
more simple and accurate manner than any hitherto known. 

Discoveries of this nature, notwithstanding their importance to 
society, could seldom be profitable to a patentee; but still, if a pa 
tent were cheap, the discoverer would obtain one for the mere chance 
of remuneration; and at the same time to gratify his laudable amb 
tion to be recorded as the inventor: and in this way, by the publica 
tion of the invention, society would be benefitted. 

If a machine is intricate, and one machine, or one establishment 
with a given number of such machines, would be capable of supply 
ing the demand of an extensive district; the inventor, rather than 
incur the risk involved in the obtaining of an expensive patent, wit! 
the view of remunerating himself by the grant of licenses to use the 
invention, will depend upon his power to keep the invention secret. 
and to benefit himself by the sale of the product 9f the machine. 

There are many inventions to which the inventor, for various rea 
sons connected with his regular business, cannot devote the time 
requisite for bringing them into operation; but he would risk a smal! 
sum for a patent if the invention afforded him reasonable hopes 0! 
remuneration by the sale of it. 

If a man have a number of inventions, and if patents were cheap, 
he would take out a patent for each, giving to it a clear and definit 
title; whereas, under the present expense of patents, that cannot 
afforded: and persons frequently wait till they have made several in- 
ventions, and then, that one patent may cover them all, they mak: 
out a very sweeping title. Thus the public is often deprived of tv 
benefit of inventions for years. 

An inventor often discovers, after maturing his invention, that the 
title is not correctly applicable to it; and in such cases, if patents 
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were not expensive, a new patent would frequently be obtained with 
a title more appropriate. 

The number of inventions imported would be more considerable if 
patents were cheap. 

A patentee will often find it impossible to make a sufficient num- 
ber of experiments to enable him to draw up a good and valid spe- 
cification of his invention in time for enrolment to save his patent. 
In such a case, neglecting to give in any specification, he would, if 
he could obtain a patent for a small sum, take out a new one; unless 
in his former title he had already exposed too much of his invention. 


Patents for Principles. 


As the objects of granting patents are to benefit the public and te 
reward inventors, patents should be granted for all discoveries, of 
which the public had not any previous knowledge; for it is not rea 
sonable to expect that persons will communicate their discoveries 
without some probability of being rewarded. 

Many of the gentlemen who gave their evidence before the com- 
mittee of the House of Commons, in the session, 1828, were of opi- 
nion that no patent ought to be granted for the discovery of a prin- 
ciple, unless the discoverer specified some mode of rendering the 
uew principle useful to the public; and in that case, it may be pre- 
sumed, they were of opinion that every application, of which the new 
principle should be found capable, ought to be secured to him, how- 
ever inefficient his mode of applying it might be. 

If such a plan is to be acted upon, it may require two distinct 
discoveries, the offspring of very different talent, to entitle to one 
patent. For instance,—a man may discover a new principle, yet, 
from the nature of his previous pursuits, he may besa very unlikely 
person to invent any apparatus, by which his new principle may be 
wade useful to the public. 

Before proceeding further, it may be proper to observe, that the 
word “ principle,” as applied to the arts, may be defined to mean 
any particular law or action of nature, by which two or more bodies 
ulluence each other, to produce some certain result; or, that parti- 
cular kind of action by which any thing is characterized. 

New principles may be discovered by persons who do not see any 
useful application of them; yet, as soon as they are made known, 
such application is quickly made by others. 

If the discovery of the magnetic principle had not been communi- 
cated, the mariner’s compass might never have been invented. 

If the first person who discovered that steam is capable of exert- 
ing great expansive force had obtained a patent for that discovery, 
and thereby given publicity to the fact, it is probable that amongst 
the numbers who would have attempted to render such force avail- 
able for useful purposes, some one would have been successful; and 
that the steam engine and many other inventions with which the 
lorce of steam is connected, would have been employed beneficially 
some centuries earlier. 
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Publication of Patents. 


All specifications of patent inventions should be officially pub 
lished at as early a period after they are lodged in the patent office 
as their nature will admit of, in some work to be established for that 
purpose, which should be published, say once or twice a month. ‘The 
work might be designated **’The Official Record of Patent Inven 
tions.” 

The following reasons offer themselves in favour of such a mode 
of procedure:— 

That patent inventions may be well advertised amongst the per 
sons most interested in them. 

As a trade may have a new direction given to it, or may be en 
tirely destroyed by a new discovery or invention, extensive publi. 
cation is desirable, that parties interested may regulate their futur 
proceedings accordingly. 

That parties interested may be well informed what the claims o! 
a patentee are; and thus have an opportunity to set his patent asic 
if he be not fairly entitled to it. 

From the claims of a patentee being extensively known, infring 
ments would be more likely to be detected. 

Much time would be saved which is at present devoted to the pro 
secution of supposed new inventions, but which have before deen pa 
tented. There would also then be fewer instances than occur a 
present, of two or three patents being granted, at nearly the same 
time, for the same object. 

Persons requiring office copies of specifications, for legal or othe: 
purposes, would be spared the great expense whicn is at present in 
curred; and much valuable time would be saved which is now spen! 
in going to the office to examine specifications. 

That patenteés may not be injured by the destruction of their sp: 
cifications, by fire or otherwise. 

In specifying improvements it is generally necessary to specil) 
the thing improved; consequently the readers of the ** Official Ri 
cord,” would be made acquainted with the old machines, or othe: 
matters, as well as with the improvements. 


Defective Specifications. 

Much has been said before the Committee of the House of Com 
mons, about defective specifications being lodged by patentees, wiv 
were desirous of concealing from the public the real nature of thei 
discoveries. 

With respect to mechanical inventions it does not seem proba! 
that many persons will attempt such concealment, since the inven 
tion is of necessity exposed by the sale of the first machine. 

In chemical discoveries, the case may be different; and if som 
mode of inducing a patentee to amend his defective specification 
could be devised, without introducing a greater evil than now exists 
from an occasional defective specification, perhaps it would be di 
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sirable to adopt it But nothing would tend more to put a patentee 
on his guard against making a defective specification, of either a me- 
chanical invention or chemical discovery, than the knowledge, that 
his own workmen or others may become aware of, and expose those 
defects, whenever his specification is published in the manner re- 
commended. 


On the comparative durability of Cast and Wrought Iron, when used 
on Rail-roads. Extracted from the new edition of Wood’s Treatise 
on Rail-roads. 


WE now come to the question of comparative durability between 
cast and malleable iron rails. The introduction of the latter being 
comparatively recent, the opportunity to subject them to the test of ex- 
periment, has not existed sufficiently long to produce any very conclu- 
sive decision from that source: the opportunities of doing so, are also 
not numerous; and many people are more disposed to concur in, and 
yield to, the general or current opinion, than either to wait the result, 
or submit to the tedious operation of experiment. In this case, also, 
no experiment can be decisive unless acted upon for a number of 
years: we are, therefore, almost obliged to act upon speculative opi- 
nion, until sufficient time has elapsed to produce conclusive evidence 
in favour of either mode. 

Independent of economical considerations with respect to the du- 
rability of wrought iron rails, their safety, compared with cast iron 
upon public lines of road, has already almost produced a general con- 
currence in their favour: and therefore, perhaps, the question of du- 
rability becomes of less importance. Still, as in some cases, where 
rapidity of transit is not necessary, relative economy may become an 
object; we shall therefore adduce such as our experience enables us, 
of the comparative durability of cast and wrought iron, 

Experiments are going on at present, where both kinds of rails, 
accurately weighed are laid down, and subjected to the passage of 
the same quantity of traffic over them: the result of these, so far as 
they have gone, are in favour of wrought iron. In the operation of 
making the cast iron rails, the surface is partially case-hardened in 
the casting: this may be seen in all cast iron rails extending to a 
certain depth from the surface; any experiment showing the compara- 
tive wear, must, therefore, be continued until after the outer harden- 
ed surface be worn through; and it is presumed that sufficient time 
has not yet elapsed to furnish this. We have therefore been obliged 
to reject the data founded on this mode of experimenting, and shall 
give the result of a different sort of test, more severe, and which, it 
is trusted, will be deemed sufficiently approximate to justify its pre- 
sentation to the reader. 

_ Upon the Killingworth rail-way, we had originally common cast 
iron wheels upon the locomotive engines; about four years ago we 
adopted wrought iron tires; now, as we have in this way the relative 
wear of cast and wrought iron upon the wheels which run upon the 
Vox. VIII.—No. 4.—Ocroner, 1831. 36 
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rails; and as the nature of the action will operate nearly alike, whe- 
ther upon the surface of the rails, or of the wheels, we shall by that 
means have a pretty near approximation to the relative wear upon 
the rails. In this way, we have a considerably more severe test; as, 
if we take the quantity of traflic equal to 2000 tons passing along the 
rail-way daily, and suppose the carriages to convey 3 tons each, with 
3 feet wheels, the relative wear of the wheels and rails are as 53: 1 
nearly. 

The average wear of the cast iron wheels was above 3 inch in 9 
months; and with the wrought iron tire, the wear of one pair of 
wheels has been { inch in 3 years, and with three other engines, 
inch in 12 months; making the wear at least as 5 to 1 in favour of 
wrought iron.* The actual wear of the rails will not be to the same 
extent as this, as the engine wheels sometimes slip round, or slide 
upon the rails in bad weather. The wear of the wheels of the com- 
mon carriages will not be so much for the same reasons; but although 
it should be observed, that from this we ought not to deduce the ac- 
tual duration of wrought iron rails, as, their surfaces being narrower 
than the wheels, the wear will be, perhaps, more than proportionably 
greater; yet the relative wear should, however, remain the same. 

The very great difference of wear in the wheels, proves, beyond 
any doubt, that if rails of the proper degree of strength be used, the 
durability must be decidedly in favour of wrought iron rails; and we 
have before observed that practice has shown, that in rails properly 
manufactured, none of the exfoliation, lamination, or oxidation origi- 
nally dreaded, exists. 

The next inquiry is, whether the resistance is greater upon wrought 
than upon cast iron rails. As in the case of the cast iron, when first 
introduced, the wrought iron rails were made far too slight; and ob- 
servation showed that to a certain extent, the resistance appeared 
greater than upon cast iron; and this, as may be supposed, was owing 
to the bending. 

To ascertain if such was the fact, to what extent, and to what strain 
they could be subjected without increasing the resistance, the follow- 
ing experiments were made. 

Two lengths of rails were laid down upon balks of wood, one o! 


* The following is a memorandum of the duration of wrought and cast iro! 
rails on the Stockton and Darlington rail-way. 
Malleable iron rails, 15 feet long, over which locomotive engines pass, weig! 

ing from 8 to 11 tons. Wagons and their loads, 4 tons each. 
86,000 tons passed over in a year, exclusive of engines and wagons. 
Weight of rail, 1 ewt. 264 Ibs. 
Loss of weight in 12 months, 8 oz. 
Cast iron rails, 4 feet long, over which wagons only pass, weighing 4 ton: 
each when loaded. 
86,000 tons passed over in a year, exclusive of wagons. 
Weight of rail, 63 Ibs. 
Loss of weight in 12 months, 8 oz 
The loss of weight in malleable iron rails, when wagons onty passed over, 
was, in the same period, 8 ounces for 15 feet iength—the same quantity ©! 
goods, 86,000 tons 
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cast, and the other of malleable iron, both of which were taken off 
the rail-way in their working, and brightened state. They were laid 
down close to each other, upon the same balks, and a pair of wheels 
resting on one could be readily lifted upon the other: two wheels joined 
together by an axle, and taken from one of the carriages in use, were 
then placed upon one of the lengths, and loaded on the lower side 
of the rim with weights, that could be varied at pleasure: the wheels 
thus unequi ally loaded, became like a pendulum, by the centre of 
gravity being thrown near the per iphery on one side; and they would 
of course only remain at rest, when the line of gravity passed ‘through 
the centre of the axle joining the two wheels, and that point of the 
pe riphe ry resting on tl ler ails: the wheels were then rolled along the 
rails, until the centre of er avity was several inches beyond the point 
of bearing, and when let go, it of course vibrated backwards and for- 
wards, until the resistance of the periphery upon the rails brought 
it to rest. 

This mode of experimenting was preferred to trying the relative 
resistance by carriages; as, in this way, there was no action except 
that of rolling; and by lifting the wheels alternately from one kind 
of rail to the other, without altering the weight, the comparison be- 
came very delicate. A scale was used to measure the extent of 
each vibration from the centre, and the observations made by a tele- 
scope: the number of oscillations were thus counted, while the extent 
of the vibrations were diminished each inch. Thus, at the commence- 
ment, the extent of the vibrations from the point of rest was 5 inches; 
and the wheels made 56 vibrations before this was diminished an 
inch, or until the extent of vibrations from the centre was 4 inches. 
The cast iron rails were S feet 9 inches long, and weighed 56 lbs. ; 
section shown in Fig. ILL. Plate If. The wrought iron rails weighed 
28 Ibs. per yard, the bearings 3 feet apart; section same as experi- 
ment IL. on the strength of rails. 
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EXPERIMENT III. EXPERIMENT IV. 


Weight of wheels, &c. 30 cwt. Weight of wheels, &c. 40 cw. 
Cast iron Wrought iron Cast Iron Wrought iron 
Rails. Rails. Rails. ails. 
3 3 | z = 
5 & g cae 
Ss a o 3 2 a 2 
=2 3 = S 3 4 3 i F 3 = 4 
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ge Ss 3. 3 3 3. 3 Ss. = 5 ms @ 
_ ° = 2 ~ + r) 5 s2 as 
z |sF| 2 z Sei 2 |sF\ 2 2 | $s | se 
in. in. 
7 to 6) — | — | — | — | — | 28 |] 30 | 24 | 26) SL! 32 
6 to 5| — | — | —| — | — | 52! 34) 28 | 28) $2) 32 
5 to 4] 54 | 46) 54] 54] 50 | 42 | $6/ 3 38 | 35 | 35 
4 to S| 66 | 56 | 70 | 66 | 68 | 44 | 48 | 44 | 46 | 43 | 45 
3 to 2} 82 | 78 | 90} 94 | 90 | 48 |} 46 | 56 | 55 | 50} 48 
2 to 1} 94 | 90 {116 |124 114 || 52 | 52 | 84} 82| 63 | 66 


These experiments will show that the resistance was the same with 
malleable and cast iron rails, until the incumbent weight reached 50 
cwt.; with 40 cwt. the number of vibrations from 7 inches to 3 inches, 
in cast iron, was 146; while upon wrought iron, it was 134 and 158 
respectively; showing a trifling increase of resistance with that 
weight. The rails were then wedged up on the under side to pre- 
vent them from bending, when the number of vibrations of cast iron 
was 148; showing that scarcely any resistance was owing to the want 
of stiffness. With the wrought iron, the wedging had an increase 
of effect, and brought up the resistance nearly equal to that of cast 
iron; and thus proving, that when no bending takes place in the 
wrought iron, the resistance is precisely the same as with cast iron. 

We, however, find by these experiments, that the rails of wrought 
iron, upon which these experiments were made, were only sufficient 
for carriages of four wheels, weighing three tons. ‘The deflection 
with 30 cwt, was .032 inch, with 40 cwt. .045 inch; so that we find 
it will not be adviseable to use rails, the deflection of which, when 
loaded, amounts to .052 inch, especially when the rails are laid down 
of this strength; as when they become worn, the deflection being 
greater, an increase of resistance will take place. With carriages 
mounted upon springs, which yield to all the inequalities, and want 
of parallelism of the road, we may suppose the whole weight of the 
carriage divided equally upon the four wheels. But with carriages 
without springs, as before stated, the weight of the carriage very fre- 
quently rests upon two wheels only: and in practice, therefore, we 
must, with these kind of carriages, suppose the whole weight acting 
upon two wheels. 

To ensure, therefore, no increase of resistance in the use of wrought 
iron rails, their rigidity should be such, as that, by carriages wilh 
springs, one-fourth: and by carriages without springs, one-half of the 
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weight will not cause a deflection in the middle of the rail equal to 
032 parts of an inch. 

And considering that, in the experiment, the weights were applied 
carefully upon the rail; and that in practice, the weight, especially 
in carriages without springs, will be occasionally imposed with great 
abruptness, it will always be adviseable, independent of making pro- 
per allowance for wear, to adopt rails of more than sufficient rigidity 
to resist any injurious deflection by the weight of the carriages. The 
tables of experiments on the rigidity of different sections of rails, 
will be useful in determining the — strength for practice; both 
for single lengths, and with rails of several compartments in one 
length. 

‘The experiments on the comparative resistance of cast and mal- 
leable iron rails, were made with the surfaces of the rails quite dry, 
and free from dust: to ascertain the increase of resistance by the 
occurrence of any extraneous matter on the rails, the surfaces were 
watered pretty freely. The number of vibrations, before attaining 
a state of rest when dry, was 540 and 570, respectively; and when 
watered, 375. Upon wrought iron rails, when dry, with a less ex- 
tent of vibration, the number of oscillations was 404 and 412; while, 
when chalked, the number was 230. With cast iron, when oiled, 
under the same circumstances, the number was 290; and when still 
more copiously oiled, the number was reduced to 244. 

The result of these experiments is, therefore, that no increase of re- 
sistance takes place upon wrought iron rails; and that the resistance is 
aminimum, when the rails are quite dry and free from any extrane- 
ous matter. [| Rep. Pat. Inv. 


On the tempering of Metallic Wires and springs for Chronometers, 
Watches, Musical Instruments, &c. 


To the Editors of the London Journal of Arts, &c. 


GrnTLEMEN,—A course of experiments in which I have lately en- 
gaged myself, has drawn my attention to the subject of the ** spirit,’ 
as workmen technically call it, of metallic springs. The connexion 
of this subject with various important branches of our arts may claim 
for it a small space of your valuable publication. In respect of the 
more important interests of navigation, as well as of numerous minor 
purposes, a few practical observations may prove serviceable, by ex- 
tending the knowledge of the ramifications of science. Springs are 
made perfectly well for different objects, so far as the manufacturer 
is concerned,—but a more general information as to their different 
temper, and the principles of such difference may tend to the more 
correct and perfect adaptation of elastic substances to the required 
end of the workmen who use them. 

Jam indebted for much of the following information to an old 
French memoir, originally published in 1774, by M. Le Roy, pere, 
the celebrated watchmaker of Louis XV. Certain experiments in 
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acoustics have supplied me with proofs of his correctness, and with 
some generally useful memoranda. 

A bar of steel or iron, after being sufficiently heated, or subjected 
to the action of fire, becomes successively yellow, violet, blue, gray 
and white. ‘The variations in intensity of these colours will partly 
depend upon the state and quality of the metal operated upon. Al. 
though philosophers are agreed that all hard bodies are elastic, yet 
hardness does not constitute the measure of elasticity, for a glass ball 
is much more elastic than an equal globe of cast iron; but their dif- 
ference of hardness is by no means proportioned to that of their elas- 
ticity. A Damascene, or Moorish sword blade, is more springy or 
elastic than another, which shall, notwithstanding, make an impres- 
sion upon the edge of the former. Now, this difference arises from 
the varied mode of tempering the respective blades. ‘The steel or 
iron, after each transition above noticed, is said by the French to be- 
come revenu. 

M. Le Roy informs us that he took three wires of common steel, 
to which he suspended weights, and put them in pendulous motion. 
They did not maintain their vibrations beyond seven minutes. He 
then tempered them te the fourth or gray state; in this stage of reveny 
the same wires maintained the vibrations of their masses during the 
space of 50 minutes. <A wire of cast steel, which maintained the vi- 
brations of its suspended weight for 10 minutes, continued them 
after it had passed to full blue, (gros bleu.) an hour longer. From 
Dr. ‘Thompson’s published tables of Cohesion, we learn that the 
power, or force of cohesion of bar iron, is to that of cast iron nearly 
as 75:50; for to tear asunder rods of each species, an inch square 
at the base, it required 74,500 lbs. avoirdupois, to destroy the cohe- 
sion of the particles of the bar iron rod, and 50,100 Ibs. to effect the 
breaking of the cast iron rod. The elasticity or spirit of tempered 
steel springs appears, therefore, to be in an inverse ratio to their 
power of cohesion. An untempered wire of a harpsichord, main- 
tained its vibrations for 14 minutes; after being tempered to gray- 
white, it maintained its suspended weight in motion nearly an hour. 
A wire of cast steel was tempered to gros blew and then was dimi 
nished, (i. e. untempered,) and polished, in which state it vibrated 
only 17 minutes, but upon the revenue a gros bleu, it vibrated 67 mi- 
nutes. ‘These general facts serve to show the great advantage ol 
understanding the variations of tempering, as affecting the elasticity 
of springs, and their consequent fitness for any required purpose. 
Our author appears to have applied his knowledge to the formation 
of the best chronometer work of the period, in which art he gaineda 
high reputation. 

But mere soft metallic wires and springs without any temper, will 
not vibrate well, nor maintain for any great length of time a suspend- 
ed pendulum bob in motion. A copper wire is unsuited for these 
purposes; a brass wire is suitable in proportion to the quantity o! 
zinc in its composition, so that it does not exceed one-half; the usual 
proportion is four parts of copper to one of zinc. About two years 
alter the publication, by M. Le Roy, of his experiments, Count 
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Bruhl, the ambassador from the court of Dresden to St. James’s, and 
M. Phillidor, had several piano fortes made, and strung with wires 
tempered gros bleu; they were universally acknowledged by ama- 
teurs, and the Royal Academy of Paris, to be superior in tone to 
instruments chorded with the usual steel wire. The progress which 
is making in the general application of scientific principles to our va- 
rious branches of manufacture, induces me to hope that these few 
reminiscences may prove useful to some of our artists and operatives. 


| Lond. Jour. 


Hold-fast for Carpenters. 
From the Transactions of the Society of Arts. 


Tur common carpenter’s hold-fast is a round bar of iron, thicken- 
ing a little upward, and bent at the upper end almost into a right 
angle and flattened. An oblique hole is bored in the bench; and if 
a piece of wood, or any other article is wanted to be secured, it is 
placed under the hold- fast, and a few strokes of a mallet are suffi- 
cient to make it bite firmly. In order to loosen it, nothing more is 
necessary than a blow of a hammer applied at the back, or lower end 
of the bar. 


Dungey’s Hold-fast. 


In Mr, Dungey’s hold-fast, the jaw, a, instead of being one piece 
with the rest of the bar, is moveable on the axis 0, and is prolonged 
backwards. In this latter part is a lle for the reception of a 
cranked screw, ¢, which bears on a projection, d, of the main bar: 
eis the hole in the bench, and / is a flat square piece fixed by a loose 
joint to the jaw a, and therefore capable of bearing by its whole sur- 
face on any piece of work placed under it. By turning the screw c 
in one direction the work is held fast, and by “turning in the other 
direction it is released. It is consider rod as likely to be of service to 
coachmakers, carvers, and chair and cabinet makers, as the pressure 
of it is under perfect regulation, and it is not liable to bruise the 
work which it is employed to hold. 
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| Therm. Barometer. | Wind. | | © i = 
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Ss ® 75 91} 93 | 61 NW. | Breeze. Clear—overcast. >” © 
ad 76 |} 30.00) 30.00 | 57 SW. Caim. Clear—overcast. oo 
8 76 | 29.90) 20.87 | 64 SW. Breeze. Cloudy—overcast. o oe = 
76 74) .74| 64 | NW, |Moderate. ‘Cloudy —overcast. 5 Tes 
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ji 70 | 29.95) 29.92] 54 | 8. do Cloudy day, jesse Ss Ste 
8 70 BG -77 | 61 SE do. 30 |Cloudy—rain. is. ,@ 7 ~@ nas 
a) 62 8} 95159 | NW do. Cloudy—rain Rain night. £3 33 ie -—he-) 
bn 63 | 30.00) 30.02 | 52 N. do 30 \Cloudy—clear, es ~ 2Y 
Ss 63 Oi} 05) 40 | NE. do. Clear day. = S ERE 
69 | 29.98) 29.95/45 NW. SW.) do. Clear—overcast. a: © ss 
5 73 86 23);50 | W. do, Cloudy—clear. S cq Ss i) 8 
3 © | 69 3 00 | 54 NE. do. Cloudy day. a. = § 
~~ 22) 59 | 7 93 0 | 57 NE. SE. | Breeze. CV dy—overcast. Rainn’t £ oso 
S 23; 68 | 69 -76 .70 | 67 | 83. NW. |Moderate. ‘74 |Showry—cloudy. ioe a & ao 
= 24| 55 | 68 0) 180 | 45 | NW.W.| odo. Clear day. fgg S o's 
25) 55 | 69 90) 6 |55 |NW. SW do. Cir: eld’y: rain: rainn’t.| 5 ~~ 
26; 63 | 71 74 .74 | 62 NE. do. 62 [Cloudy day.—rain night.| = Z Y » 
27| 61 | 71 55] 55 | 60 |NW. SW.) Breeze. | 2.85 |Cloudy day. = 234 
Cc 28} 51 | 63 60 £70 | 45 w. Blustering. Cloudy—clear. 2 i sant 
29 49 | 64 1, .75) .72 | 49 W. | Moderate. Clear—cloudy. 2 2a 
30) 44 | 63 M 94/42 |NW.W. do. Clear day. Es 3s = 
= s J so 
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